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275 







5.05.30 

5.10.00 

5.18.00 

5.22.30 

275 


above the 

ship 

Hj it 

4000 


9 . 





n ■ 


1 

2 

3 

4 

5 

6 7 

8 


devolving 

to the left 






X- 30°^^ — ■ ’ 






•5.26.30 

5.28.35 

270 


■ 



'5.28.35 

5.30.45 


\ 




! 5.30.45 

5.33.00 


above the 

ship 

4000 


5. 33.. 00 

5.35.15 


t 

* 

A 

E : *»%*’* 


•5.35.15 

5.37:30 



0 


7 

6.01.00 

6.16.00 

270 

42 __ 

. / 35 

- 900 



October 

28, 1976 




•Ship Coordinates: 


(p = 42°56 1 

A = 148°10' 


I 

2.22.30 

2.37.30 

80 ' 

36 ' 

• 94 • ■“ 

6000 ‘ 

2 

2.53.00 

3.08.00 

260 

65 

25 

6000 v 

3 

3.21.00 

3.36.00 

180 

60 

- 55 

6000’ 

4 

3.44.15 

3.59.15 

360 

46 

58 

4000 

5 

4.04.00 

4.19.00 

180 

70 

34 , 

4000 

. 6 

‘ 4.25.00 

4.40.00 

.360 

50 

44 

3000 

7 

4.45.00 

5.00.00 

t80 

60 

30 

2000 

8 

5.04.30 

5. IS. 00 

355 

32 

43 

io'oO 



October 

29, 1976 




Ship Coordinates: 


cp = 42°49* 

A = 148°08' 


i I 
! 

2.20.00 

2.47.00 

180 

' " v "' 

• -- > 

" 6000 

2 

' 2.53.00 

3.08.00 

no 

16 

94 

6000 , 

3 

3. 18'. 00 

3’. 32. 00 

290 

68 

' 42 

6000 j 

4 

3.40.30 

3.55.30 

no 

39 

61 

4000 

i 5 

4.23.00 

4.33.00 

240 

ItO 

50 

4000 


, * i • 

Revolving 

to the left 






28° 



\ 




4.36.00 

4.39.00 

210' 

above the ship 




4.39.00 

4.41.50 

210 , 

center shifted 

7 km 



, * * ' 

... 1 


to the east 




'4.42.55 

4.45.50 

280 1 

above the ship 




■ 4.45.50 

4.48.50 

280 | 

center shifted 

7 km 






to the east 




4.48.50 

4.51.45 

280 

center shifted 

14 km 



- - —■ 


to .the east of the ship 



10 . 




1 2 


3 4 


5. . 


6 


/ 8 . 


7 8 


'Revolving to the left 



"jr= i5 u 

4.52*05 

4. 57*. 25 

250 

tenter shifted 15 km 
to the east 



1 4.57*25 

5.02.45 

250 

center shifted 7 km ':*■ 
to the east 


5 6 *>' 
' “fc> 

.5*08*30 

5.32.00 

360 


6000 



October 30, 

1976 



Ship Coordinates: 


cp = 42°49 ' A = 148° 

08* 

I 

2.20.00 

2*43*00 

175 

• ‘ * • ‘65 

6000 

2 

2.44.30 

3.59.00 

80 

65 45 

• • 6000 

3 

3.03.dd‘ 

3.19.00 

250 

50 50 

6000 

4 

3.27.00 

3.42.00 

70 

54 56 

c? 

4000 

.5 . 

_ 3.57.00 

4.12.00 

250 

55 28 

4000' 

6 

Revolving to 

r= i5° 

• 4. 17. 15 
4.22.00 

the left 

4.22.00 

4.26.30 

60' 

► 

^ Vbove the ship 
5 km to the east 


! 7 

i 

4.31.62 

4.36.15 

4.36.45 

4.40.38. 

260 

s 

above the ship 
5 km to the east 



Revolving to 

4.4fc2§ S ° 

4.46.50 
4.49.40 
'4.52.10 

4.55.50 

the left 

J 



8 

4.46.50 

4.49. 10 

4.52.10 

4.55.50 
4.57.40 

270 

260 

\ 

12 km to the west 
‘6 km to the west 
above the ship 
6 km to the east 
12 km to the east __ 


9 

5.10.30 

5.25.30 

70 

L 

"40 . • 50 

~ 500 

1 10 

5.39.00 

6.16.00 

340 

. 

6000 


11 . 




Table II -2 


PbEPRODUCffiLilTY Time 0 f Operation of the Scientific Equipment 

r-lG f 'A -PAGE lb m ^ 


/ 9 . 


Date 


V. 


August 

26-27 

August 

30 

Sept. 

1 

Sept. 

3 

Sept. 

6 

Sept. 

7-8 

Sept. ) 
9-10 ) 

Sept.* ) 

;XP4i ) 

Sept j ) 

12-lS) 


Oct. 

13 

Oct. 

19 

Oct, 

24 

Oct. 

25 

Oct . ' 

26 

Oct, 

28 

Oct. 

29 

Oct. 

30 


Pours of 

v Microwave 

Radiometers 



of oper- 


A = 



s- 


ation 

0.8 

1.35 

1.6 

*.3;o 

2.4 

8.5 

(GMT) 

cm 

cm 

cm 

cm 

cm 

cm 

2 

3 

4 

5 

6 

7 

8 




'Northern Test 

Site 

22.30.00 

+ 


+ 


T _ 

r 

2.26.00 

- 

' 





* 0.00. 10 

4” 

4* 




+ 

! 3.33.00 


- 

r* 




j 0.44.00 







3.35.00 


4*' 

H* 

+ 


4* 

0.21.00 


•s 


a 

' 


4. -XI.. 00 

+ 

4- 

4- 

+ 

— 

4- 

"o.oo.oo 

- 

* 





3.40.00 


+ 

4- 

4* 

— 

+ 

23.10.00 







4.38.00 

- ™ 

4- 

+ 

+ 

r* 

' 


23.45.00 







3.50.30 

+ 

• + 

4* 

4- 

"" r 

+ 

22'. 45. 00 







4. 15.00 

+ 

4~ 

4- 

+ 

T T 

4- 

23.37.00 







5.34.00 

+ 

+ 

4- 

r * ' 

4- 


4- 


Infra- N Thermo-- N Gage ^ Aerial- Varia- 

red_ hygro- of the photo tions of 

radio- meter water equip- thefllght 

meter content ment program 

of the 

clouds 


9 

10 

ii 

12 

13 


4- 

+ 


14- • 

A,B 

i 

V 

+ 

4- 

+ 

4- 

A,B 

r 

* 


• 



- 

£ 

t, 

4* 

4* 


4* 

A»B 

i 

t 





A 

t 

f 

t 

+ 

4- 

+ 

4- ‘ 

- 

- 

- 

■» 


i 

'+ 

+ 


4- 

A 

l 

- 

- 

- 

- 

- 

i 

+ 

4* 


*h 

A,B 

r 





. 

f 

+ 

% 

+ 

4- 

A,B 

1 

1 

‘ 

‘ 

~ 

" 


t 

l 

& 

+ 

+ ‘ 

+ 


G 

r 

$ 

1 

t 






+ 

4* 

4- 


G 

1 


* 

Southern Test Site 


0.35.00 

4- 

■A 

- 





- 



_ 


3.13. 1-5 

4* 

4* 

4* 

4* 

+ 

+ 

4- 

— 

4* 

A 

. O’. 17. 00 

4* 










- 

4.03.00 

4* 

4* 

4- 

4* 

+ 

4- 

+ 

t 

+ 

A,B 

1.4. 16'. 00 

+ 








*• 

* 

- • 

7.10.00 

4* 

+ 

4* 

+ 

+ 

4* 

+ 

4* 

4* 

E,C 

2.50.00 


4* 







- 



6.30.15 

+ 

+ 

4" 

4- 

+ 

4* 


4- 

+ 

A,B 

! 2.3'5.00 

+ 








* 


• 

6.16.00 

4- 

4* 

4* 

+ 

4* 

+ 

4- 

« ' "t. 


4* 

C 

2.22.30 

+ 

+ 

< 





~ -V ■ 



- 

5.19.00 

4* 

+ 

4* 

+ 

+ 

4- 

+ 

4* 

A,B 

2.20.00 

+ 

4- 






A 


a 


5.32.00 

4* 

4- 

4* 

4- 

+ 

+ 

— 

4- 

G 

2.20.00 

4* 








- 

** 


6.16.00 

4- 

+ 

4* 

4* 

4* 

+ 

4* 

— 

4* 

c v ’ 
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Table IX -3 


Table of Observations from the Scientific Research Craft "AkademicKorolev" (GMT) 


/ 10 . 


'Jacjio 


Bpci.tfl pa 6oiu 


cai/.ojie? K&patiES 


friaicpoBOjJHOBaa paanoweipM 


S' 


‘ 0 . 8 cm ' 1,35 cm 1,6 cm’ 3,2 cm' 


, MeTsopo- ‘ 

Jior;mc- pasno30H- 

, kh3 koh- flnponaH:ie 
8,5 cm imeKc 


^ ■ bojih o~ / ii3MepeHan 1 1 
rnspo- rpa$)Htie npoeKUHi! 
.floras M3Mepe- yraonoB wop- 
tt'AA CKOii noBapx- 
' HOQgH 


,l 1 $0?0CS>2MKa /X " 
HK-pasao- coctobhhh 
weipiia noBspxHOCTa 
OKeaka 


26-27/HI 

22.30.00-02.26.00 

22.55-00.06 

+ 

•f 

+ 

M ' 


4 

4 

4 

4 

4* 

4* 

4* 


29-3o/yyj 

00.00.10-03.33.00 

21.56-02.40 

- 

4* 

+ 

- 

+ 

4 

4 

4 

4 

: + 

4* 

4* 


3i m~ 

i > . . 

• 


* 

* 


• 

- 







1 

I/IX 

CO. 44. 00-03. 35. 00 

22.55-03,25 

+ 

+ 


- 

+ 

4 

4 

4 

4 

‘ 4 

4- 

4* 

1 

2-3/IX 

00. 21. 00-04. II. 00 

23.05-02.40 

+ 


+ 


+ 

4 

+ 

4 

4 

4* 

4* 

4* 

. 1 

6/H 

00. CO. 00-03. 40. 00 

00.00-03.42 

+ 

+ 

* 

4* 

4 

4 

4 

4- 

4 

; + 

4* 

4* 

0 

7-8/LX 

23.10.00-04.38.00 

00.11-03,03 

+ 

+ 

- 

* 

4 

+ 

4 

4 

4 

4* 

4- 

4* 

g 

S-IO/LX 

23.45.00-03.50.30 

00.08-04.50 

+ 

4* 

. + 

*f 

4 

4 

4 

4 

4 

i 

' 4 

4* 

4- 


IO-II/IX 

22.45.00-04.15.00 

22.07-02.23 

-i- 

4* 

+ 

4* 

4 

4 

4 

4 

4 

4 

4* 

-f 

-Nr 

12-is/n 

23.37.00-05. 34. CO 

23.59-0S.5I 

+ 

+ 

+ 

+ 

4 

4 

4 

4 

4 

: i 

4* 

+ 

P 

I2-I3/X •> 

CO. 35. C0-03. 13. 15 

23.59-03.50 

+ 

4* 


•f 

4 

4 

4 

4 

4 

4* 

4* 

4» 


le/x ‘ 

00.17.00-04.03.00 

00.04t02.55 

+ 

+ 

+ 

■f 

4 

4 

4 

4 

4 

+ 

4* 

4 . 

S, 

24 /X 

04. IS. 00-07. 10.00 

02. 00-05, or 

+ 

4- 

+ 

,4* 

4 

4 

4 

4 

4 

4- 

4* 

4 . 

i , u 

25/X 

02.50.00-06.30.15 

02.16-04.36 

+ 

4- 

+ 

4* 

4 

4 

4 

4 

4 

/ 4- 

' 4- 

4* 

5d 

' e* 

2G/X 

02.35.00-06.16.00 

02.05t04.42 

+ 

4- 

+ 

4* 

4 

4 

4 

4 

4 ’ 

4* 

4* 

_L 

■ s $ 

20/X 

02.22.30-05.19.00 

01.47-03.47 

+ 

*}* 

+ 

4* 

4 

4 

4' 

4 

4* 

. 4 / 

4* 

T 

a. 


25 /X 

02.20.00-05.32.00 

01.53-03.40 

+ 

4* 

4- 

4- 

4 

4 

*4 

4 

+ 

+ 

4* 

4 . 

cb t 

30/X 

02. 20. 00-06. 16.00 “ 

02.18-05.50 


4* 

+ 

4* 

4 

4 

4 

4 

+ 

.+ 

4- 

4- 

1 


Key: 1 - date; 2 - time of_ operation; 3 - aircraft; 4 - ship; 5 - microwave radiometer; 6 - meteorological 

complex; 7 - radio sounding; 1 8 - hydrology; 9 - wave recordings; 10 - measuring the slope projections 
of the marine surface; II- infra-red radiometry; 12 - photographing the (State of the ocean's 
surface 


The dates are as follows: 


8/26-27; 8/29-30; 8/31; 

10/12-13; 10/19; 10/24; 


9/1; 9/2-3; 9/2-6; 9/7-8; 9/9-10; 9/10-11; 

10/25; 10/26; 10/28; 10/29; 10/30. 


9/12-13; 





REPRODUnr-T- — 


Table II-4 Weather Conditions in the Region of the Craft /n. 

Key: 

1 . Date 

2. Purpose 

3. | of the wind and waves 

4. jHj-(m) of the swell 

5. 'w'ater temperature °C 

6. air temperature °C 

7. cloudiness 8« precipitation 9. actual wind 10. total amount 

11. form 12, type 13. time 14. direction (degrees) 15. speed m/sec 

16. August 26-27 Measuring the temperature of the sea surface 

17. August 30 Measuring the content of x?ater vapor 

18. September 1 " " " " 11 " 

19. September 3 " ” " *• " " 

20. September 6 Measuring the water reserve in the clouds and the content 
of water vapor 

21. September 7-8 . " , - 

22. September 9—10 . Measuring the water; reserve.’, in the:, clouds -and the intensity 
_ of liquid precipitation 

23. September 10-11 Swell and foam on the sea~surface 

24. September 12-13 - 

25. October 13 Measuring the temperature of the sea surface, content of 
water vapor 

26. October 19 Measuring the water reserve of the clouds and the intensity 
of liquid precipitation 

27. October 24 Measuring the swell, foam on the sea surface, intensity 
of liquid precipitation 

28. October 25 Measuring the water reserve of the clouds, intensity of 

liquid precipitation 

29. October 26 Measuring the swell, foam on the sea surface 

30. October 28 Measuring the water vapor content 

31. October 29 Measuring the swell, foam on the sea surface 

32. October 30 

33. northern test site (9 flights) 

34. southern test site (8 flights) 


14 . 
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' 

1 

Jlaia 

1 2- 
L5 0 JI B 

I!U) 3 

Beip. 

BOJ1H. 

Y 

H(m) 

sada 

s~ 

T BOflU 
°C 

1 ^ 
T B03fl. 

°c 

OdjmfcocTB 7 

Ocafliai S 

*’ Kc'TKHaun seiep ? 

Odmee •'o /< 

KOflliB, $opiAa 

/ .>J ’ 'S$.. 

Bhs BpeiAH ' 

Hasp. 

(rpa«.) 

!•*’ CXOBOCTo X 

. vj ceK 

/£ 


“•* CeBepHKii nojziiroH (9 ntwieTon) 




^ : ■ 

/* * . 1 

) . 

as- 27 

aBrycia 

M3uepetifie TeMnepaTypu nosepstiocTH Mops 

8.0 

1.5 

9.5 

9.9 

9 

+ 

= 1 22 30 -0I 00 

250 

4.0 

n 30 

aBryoTa 

H3Mepeaflfl cosepxcamifl so/tflaoro napa 

0.5 

1.5 

9.0 

9.4 

8 

Sc Op 

= OI OS -OI 28 

330 

3.o ; 

* I 

CGHTfldpfl 

«. ,T - _ir__ _i* 

1.5 

2.0 

10.3 

10.2 

7 

' Sc,Si,Cu. 


250 

8.0 1 

»<? 3 

CeHTfldjM 

— « tf - — 

0.5 

2.0 

9.9 

8.4 

. 8 

-Sc ,st 


130 

4.0 : 

^-o 6 

ceHTHdpa 

HauspeHMfl Bono3anaca odjiaaHocM, 









t 

\ 



cojtepEaHKfl BOKflHoro napa 

1,0 

1,5 

10. 1 

9,0 

8 

Sc.Siiui 


240 

5.0 I 

( 7-8 

ceaiadps 

~ n — 

1.0 

1.0 

IO.I 

9,3 

. 8 

Sc , St. d>,&c 

. V • 00 25 -0I 15 

200 

6.0 ! 

7^ 9-10 

ceHTfldpfl 

HsfAepeHKH Boflosanaca odjia^HccTK, 









! 

1 

fti u 


KHT3HC JiBHOC Til XHffKtlX OCSAKOB 

3.5 . 


.10.3 

II. 2 

9 

Si ml/ 

S 2I OI -03 45 

210 

13.0 ! 

■* 1 IO-II 

CeHTJICipH 

BoaHeane, neaa aa noBepxaocTH Mopfl 

3.5 


II. 2 

II. 6 

6 

Ac , Cl 


250 

12,0 1 

H 12-13 

CeHTfldpfl 


5.5 


6.9 

7.3 

8 

Cu. , Si, iif$ 

♦° 23 45 -00°° 

010 

20.0 | 



3 rKteaufl 

nOflSiTOH 

(8 nofleTOB) 






1 

iX 13 

OKTfldpfl 

H3Mepemin tewnepaTypH noBepxnocTH Mops, 











•t 

coKepKaaiifl Bosaaoro napa • 

1.5 . 

• 2.0 

6.9 

8.0 

- 7 

' OJ 0 ft A 

ot , oc t nc,fli - •• “ . 

200 

7,0 

U r 19 

OKTfldpfl 

Mawepeaim noKoaanaca odflaaiiooTK, 












aKTeilOIlBHOCTK EilKKJlX OGaKKOB 

I.D 

1^5 

8.9, • 

10,0 

4 

Si nsl 

= J 0I I5 -04°° 

170 

6.0 

X') 24 

OKTfldpfl • 

^3f/.epeHitfl BOflHeHtifl, neaa aa no3epxHoc?H 












MOpfl, KHT0HCJ1B.HOGTJ1 SSIflXHX OCafiKOB 

1,0 

0 .0. 

9.3 

7,9 

7 

Ac , Ss 


100 

4.0 

& 25 

OKTfldpfl 

Ms.v.epeHKfl B0R03anaca odaaKOB, hht6hchb- 




, 

> 




( 

' H 


HOCTH JSHflKHX OCaflKOB 

1.0 

2.0 

7.4 

10. 0 

8 

, S \ nX 

« 02 50 -06 30 

• 210 

5.0 

26 

OKTfl dpH 

M3U9pSHKK EOJIKGHSlfl . H0HH Ha nOBQpXHOCTIi 







• 



, 30 28 


MODS 

3.0 


8.0 

6.6 

6 

Cu. , Ac 


280 

II, 0 ’ 

OKTHdpfl 

HaMepeKKfl. cosepaaHiw bokahobd napa 

1.5 

2.5 

12.3 

8.8 

5 

Cu., Ac, Ci 


240 

7.0 | 

J*< 29 

OKTfldpfl 

K3MepeHos BOJiaeHHfl, dshk aa noBepxaooTK 



i 






I 


* »> 

-■•Mopfl . 

.1.5 

4.5 

■mo 

10.9 

8 

Cu. , Ac 


130 

9,0 ! 

. SI 30 

OKTfldpfl 

„n_ 

3,5 

4.0 

6.6 

7.0 

6 

Cu , Ac 


270 

16.0 | 


J 


H 

Ui 



IV 


/12 


. Days of Operation S uggested by the Soviet Side for Analysis and 
/ Comparison ^ 


1. September 9-20 , V~ 1976 , (northern testing site-):' 

2. - September 10-11, 1976 (northern testing site) 

3. September 12-13, 1976 (northern testing site) 

4. October 13, 1976 (southern testing site) 

5. October 25, 1976 (southern testing site) 

6. October 30, 1976 (southern testing site) 
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Appendix II 


TABLES 

of the Radio Brightness Temperature, Averaged over 10-second 
Intervals (Manual Processing) 

Radiometer X “ 2.4 cm 



October 13, 1976 


Table III-I-l / 15. 


Command 
Mo . 

Time T a K 
(Moscow) 

Command Time T a K 

No_. (Moscow) i 

Command Time T^K 

No. [(.Moscow), 

Command 

No. 

Time T 
(Moscow) _ 

K 

a 

I 

2 

3 

I 2 

3 

I 

2 

3 

I 

2 

3 

I 

3-35 

116 

3-40 

118 

I 

3-48 

127 • 

2 

3-58' 

122 



118 

‘ ’ 

119 



129 



121 



116 

3-41 

118 


3-49 

127 

. 


121 



118 


118 



128 



121 


3-37 

123 

3-44 

126 

I ■ 


130 



120 



120 ■ 

** 3-45 

126 

2 

3-54 

125 



120 



117 


124 



124 


3-59 

121 



120 


124 



125 



118 



120 


'125 



126 


, 

119 1 



118 


125 



130 


r v 

120 



118 


126 



125 


» * . 

■118 



118 


124 



129 


• 

120 


3-38 

II 9 

3-46 

126 


3-55 

128 


" 4-00 

118 



119 

1 • 

.125 



127 


* 

118 



XI8 


125 



127 


' * 

120 



118 


125 



129 



119 



120 


124 

- 


132 



118 


' 

119 . 

. . 

124 



130 "" 



119 



119 


124 


3-56 

128 



120 


3-39 

120 

3-47 

126 



126 


4-01 

IIS 



118 


126 



124 



120 



119 


127 



125 



118 



119 


125 



123 



120 



120 


128 



122 



120 



118 


130 


3-57 

121 



120 



119 


129 


- 

—122 



120 


3-40 

117 


131 ' 



121 


4-02 

120 


* 1 

117 

3-48 

130,- - 



121 • 



120 



119 

* * 

129 



121 



120 


' 

118 


127 



120 



120 



118 


126 



123 



120 



117 


128 






121 


19 



I 


X 


1 


/ 1 6 


i ; 

I 2 3 


2 4-03 120 

• ' X2I 

119 
121 

120 
120 

119 
1X8 

120 

4-04 119 

118 
118 
121 
120 
119 
119 

4-05 120 

118 
119 
118 
118 

119 

120 
120 

4-06 120 

120 

119 
122 

120 
118 
119 

4-07 117 

119 

120 
120 
119 


4-07 118 

118 

4-08 119 

119 
119 
122 
121 

117 
121 

118 

4-09 121 

'2 120 

3 4-10 124 

125 
' 124 

4-II 125 

126 

4-X3 122 

124 
- . 124 

122 

125 

124 

4-14 125 

1 21 

125 
125 

. 125 
124 

124 

4-15 124 

125 
124 

124 

123 

125 

124 


I ' 2 3 

3 4-16 123 

125 
124 

126 

■ 4-18 112 

114 
114 
113 

4-20 113 

. 112 
110 
III 

4-21 III 

1X3 
110 
no 

109 

111 
IXO 
109 

4-22 • 109 

112 
109 

, 108 
109 
IXO 
109 

4-23 III 

109 
• ’IXO 
1X2 
109 

no 

in 

4-24 no 

III 
108 


I 


2 3 


3 


4 


4-24 109 

108 

110 

4-28 113 

113 

111 

114 
113 
113 
113 

4-29 114 

111 

112 

113 

114 
116 
XI5 

4-30 114 

113 

115 

114 

113 

115 

1 14 

4-31 114 

115 

113 

114 

113 

115 

114 

4-32 115 

114 
114 

114 
113 

115 


.20 



/ 1 7 


1 

4 


4-33 


4-35 


4-36 


4-37 


4-38 


~ — 1 

'4 1 5 i 

6 

1 X 4 

4 4-38 

117 

114 


117 

II 5 


116 

114 

" 

114 

114 


115 

II 5 


116 

114 


117 

114 


116 

114 


116 

113 


117 

114 


115 

114 


114 

114 


115 

114 

* 

114 

1X5 

4-40 

116 

114 


118 

115 


IIS 

115 


115 

114 


115 

115 

* 

115 

115 


IIS 

114 


1X5 

114 

4-41 

115 

115 


116 

114 


, 115 

116 


116 

114 


115 

114 


116 

115 


116 

114 


115 

116 

4-42 

115 

117 


1 17 

115 


116 

1X4 


116 

116 


116 

115 


115 

115 


115 

116 


116 



115 


1 I 


5 


i 2 . 3 

5-00 119 

116 

117 

• 5-01 117 

116 

118 
118 
116 
115 

5-02 117 

115 
. . 117 

116 

117 
116 
116 

118 
117 
115 

5-03 116 

115 

117 

118 
117 
XI7 
lie 

117 

5-04 116 

117 
' ' 117 

119 

119 

118 
117 
119 


5 5-05 117 

116 
118 
116 
119 

117 

118 
116 
113 
119 
118 
118 
II 9 

ns 

5-07 II 9 
IIS 
118 

117 

118 
117 
119 
117 

5-08 119 

. 118 
117 
119 
119 

117 

118 
118 

5-09 119 

119 
118 
119 
118 
119 


■■ 21 




22 


/ 1 8 



6 5-28 125 


125 

125 

126 
124 
126 
126 

5-29 127 

126 
126 
126 
127 
126 
127 

5-30 126 

127 

128 
126 
127 
126 
126 

5-31 126 

127 
127 
126 
127 
126 

127 

* 5-32 127 

' , - 127 

128 
128 

127 

128 
127 




7 5-43 130 

129 

130 
130 
129 

129 

130 

131 

5-44 129 

129 
129 

129 

130 
129 
129 

5-45 130 

128 
128 
129 
129 
128 
128 
. 130 

5-46 129 

128 

131 

132 
131 
131 

131 

5-48 134 

132 

5-49 132 

. •' 132 

133 • 


2 1 2 ' 3 

7 5-49 132 

132 

133 

131 

5-50 132 

133 

132 

131 

132 
131 

133 

5-51 132 

131 
. 132 
131 
133 
133 
1 31 
133 

5-52 ‘ 133 

131 

132 
■ 133 

133 
1 31 

5-53 133 

133 
133 
133 
133 
133 
133 
133 ' 


W 05 
H Q 


EH 

3 & 

re ^ 

K ft - 1 


23 



October 25, 1976 


Table II-2 


Time 

(ms) 

T K Command Time 

a No. (ms) 

T K 
a 

5-55 ‘ 

-1S2" * 

I 6-02 

134 


134 


134 


134 • 

6-03 

136 


134' 

1 

134 

5-56 

134 


134 


■ *I36 


136 


136 

6-04 

139 


to5 


137 

5-57 

135 


137 

* 

136 

6-05 

135 


135 


135 


137 


135 


135 

6-07 

132 

5-58 

137 

6-08 

134 

i < 

133 


135 


137 


1 31 

• 

133 


13.5 

f 

139 


135 


137 

6-39 

133 

5-59 

137 


133 

> 

135. 


133 

6-C0 

136 

' 

1 31 


I3S 

6-40 

133 

6-01 

134 


131 


. I3S 


133 


133 


133 

, K 

137 


133 

f 

140 

6-41 

135 


138 

. ’ 

138 

6432 

136 


136 

- - 

. 13.7 


135 

- y- 

--I3.7 - . 

- 

137 

* — -** » - 

* * 


_ * • — *» .. 




Coimnanc 

No,^' 

■ 2 


Time 

4ms) 

6-42 


2 135 • 

133 

131 
135 

. 133 

. 132 

132 

3 133 
130 „ 

130 

128 

127 

A 126 

125 
127 

125 

> 126 

124 
124 

126 

124 
3 124 

125 
124 
124 

124 
125 ' ' 

7 125 

127 

125 
125 

— -JE23.. 

-* 125 4 

B : - • 122'* " ; 

122 


Commanc 

— No-. 

~ 


Time T 
-(-ms) -- - 
■—6-43-..-.. 


ar 


24 



I 


I ' 

2 

1 3 1 

1 ' I 

1 2 

1 3 

3 

6-58 

127 

3 

7-07 

'134 



126 ' 



135 • 



127 



134 



127 



134 



125 


7-08 

131 


6-59 

127 



131 



126 



128 



124 

* 


132 



122 


7-09 

134 


7-00 

124 



130 



122 



131 



124 



130 



127 


7-10 

129 

- 


123 



126 


7-01 

125 


‘ 

' 127 


7-02 

125 



125 



127 


7-II 

129 



125 



127 



126 



128 


7-03 

127 


• 

CO 

CD 



125 



127 



127 

3 


128 



120 

4 

7-16 

130 



130 



131 



126 

N 


129 ’ 


7-04 

125 



127 



127 


7-17 

127 


► 

127 



126 



129 



129 



1 31 



127 



130 



130 



132 


7-18 

127 


7-05 

132 



129 


. 

132 



132 



135 



12 S 



132 



129 


7-06 

133 



132 



135 



130 



136 





/ 21 . 


2 

3 


I 

i 

2 

3 

7-19 

130 


4 

7-26 

128 


132 




130 


134 



7-27 

125 

t 

135 




124 


131 




122 

7-20 

■ 131 . 




120 


133 



7-28 

12 1 


130 




X23 


133 




124 

7-21 

131 




126 


134 




125 


. 135 




126 


135 



7-29 

124 


131 




130 


134 




125 

7-22 

134 




125 


135 




124 


132 



7-30 

125 


131 



* 

124 


135 




124 

7-23 

132 




124 


1 31 


4 


124 


130 


5 

7-38 

128 


129 




’ 126 


131 




128 


128 




127 

7-24 

132 



7-40 

126 


133 




128 


131 , 



• 

126 


' '133 




128 


131 




130 


130 




134 

7-25 

131 




141 


130 



7-41 

137 


126 




135 


129 




131 


127 




132 ■ 

7-26 

126 




133 


126 



• 

135 


125 




133 


25 




5 7-42 132 

131 ' 

132 

134 

133 

7-43 132 

131 
133 
131 
133 
130 

7-44 129 . 

130 ' 
128 
128 
127 

7-45 127 

127 
138 
127 

7-46 126 

127 
129 
129 

128 

7-47 128 

129 

131 • 
129 
ISO 
131 

7-48 131 

133 
134' 

135 
133 


5 7-49 130 

127 
130 
132 
130 

7-50 132 

130 

131 

131 
130 
127 
130 

7-51 130 

130 
' 131 

129 

132 

130 

7-52 128 

• .131 

129 

130 

131 
130 

133 
130 

5 134 

6 7-58 126 

133 
122 
121 
' 124 
133 

7-59 128 

127 

132 


6 7-59 135 

137 
139 
147 
145 

m , 

8-00 140 

136 
135 

137 
135 
135 

■ 134 
132 

• 8-01 133 

130 
132 

132 

133 
130 

8-02 ' 130 

129 

129 

130 

131 

129 

8-03 ■ 130 

130 

129 
' ' 128 

X28 

8-04 128 

130 

132 
129 
132 
128 


6 8-05 127 

128 

127 

8-06 127 

129 
123 
129 

128 
128 

131 

8-07 129 

132 

134 
132 

8-08 I3S 

132 

135 
132 
129 

129 

■ 8-09 128 

131 

132 

130 

132 
134 

1 31 

8-10 132 

134 

133 

135 

132 

8-II 134 

134 

135 
137 
134 


8-05 128 


132 

130 


26 


/ 23 . 


I 

i 

2 

3 ' r 

1 

1 2 ' 

3 

! I 

1 2 i 

3 


<1.2, 

3 . 

6 

8-II 

132 

7 

8-32 

127 

7 

8-40 

130 


8 8-49 

128 



129 



125 



131 



131 

■ 

8-12 

130 • 



124 



128 



128 



127 


8-33 

127 ' 



131 



130 



130 



128 



128 



133 



128 

■ 


126 


8-41 

130 


8-50 

131 



127 



127 



129 



1 31 

6 


126 


8-34 

128 



127 

r 


132 

7 

8-27 

125 


r 

132 



129 



1 31 



123 


• 

127 

7 ■ 


130 


. 

130 



125 



128 

8 

8-44 

129 



128 



122 



130 



130 


8-51 

130 



123 



132 


— 

133 



129 



121 


8-35 

129 



131 ' 



133 


8-28 

123 



. 129 



132 



1 31 



122 



130 



130 



132 



122 



128 



131 


8-52 

131 



123 



131 

► 

8-45 

133 



130 



121 



127 



130 



I2S 



125 


8-36. 

130 



132 



129 


8-29 

121 



'130 



132 


8-53 

128 



120 



127 



130 



130 


8-30 

• 123 



128 


8-46 

130 



126 



122 


8-37 

131 



131 



127 



124 



133 



130 


8-54 

130 - 



X22 



131 



131 



127 



123 



129 


■ 8-47 

129 



132 



122 



128 



132 



130 


8-31 

126 


8-38 

126 

, 


132 


8-55 

129 


p 

124 

• ' 


126 


/ - 

130 


' ; .! " 

131 



126 



127 



131 



129 



124 



126 



129 



128 



127 



130 


8-48 

132 


* 

127 



124 



128 



139 


• 

129 



124 


8-39 

125 



129 


8-56 

130 


8-32 

127 

. 


127 



130 


- 

128 



• 125 


• 

. 129 

* l 

• 

129 



131 






127 



133 



130 


27 



I 

8 


2 

8-56 


1 

9 


2 

9-20 


3 


130 
127 
130 

127 

8-57 127 

130 

128 

129 
128 
126 

131 

8-58 129 

131 

130 

132 

130 

131 
130 


132 

1 31 

132 

132 

9-27 131 

134 

131 
. 134 

135 

9-28 133 

133 

132 

. , 136 

133 

9-29 133 

137 
135 

133 

9-30 ’ 133 

132 
135 

134 

133 


28 




October 30 



■ II 12 13 1 

I 5-20 130 

132 
1 31 
129 

5-21 127 

127 

129 
131 

130 

5-22 132 . 

129 

5-25 125 

128 
126 
128 
129 

5-26 127 

127 
126 
127 

5-27 124 

125 

126 
125 
125 

''5-28 129 

125 
123 
125 

125 

5-29 ‘ 126 

. 126 

126 

a 



125 

127 

127 


5-31 129 

125 
128 
125 
128 

5-32 125 

125 
■125 

. 125 
127 

5-33 125 

“ ■ 125 

126 
126 

' 126 
5-34 127 

126 

125 

126 
125 

5-35 124 

125 

124 

125 

' 5-36 126 

125 
125 
125 
125 


Table I 1-3 


/ 25 


i 



I 5-37 125 


125 

125 

127 

128 

5-38 126 

128 
. 129 

128 
128 

5-39 132 

128 
130 

130 

131 

5-40 I 31 

131 

129 
• 129 

5-41 130 

128 

130 

1 130 

2 5-44 127 

128 
130 
129 
- '127 
5-45 128 

123 

126 
129 
126 


1 2 ■ 3 

" • T. \ 

2 5-46 ■ 129 

126 

128 

126 

*'‘■'•128 
■ 5-47 ' 129 

/. 130 
126 
•' 127 
5-48 ■ 129 

129 
127 
127 
• 127 

5-49 127 

127 

128 
127 
126 

5-50 125 

127 

128 
I2S 
127 

5-51 126 

127 
127 
125 

125 

5-52 127 

127 

126 

125 

126 


29 




30 



3 6-12 120 

117 
120 

119 

6-13 121 

120 
120 

119 

120 

6-14 121 

119 
• 120 
119 

119 

6-15 121 

120 
122 
121 
122 

. 6-16 , 121 
121 
122 
120 

6-17 321 

321 
121 
121 

3 121 

4 6-27 # 324 

122 

123 

124 
122 

6-28 122 

123 
122 
122 
123 


4 6-29 124 

• 123 

123 

124 
123 

6-30 124 

123 
123 
123 

123 

6-31 122 

124 
124 

124 

6-32 122 

123 
123 
123 
123 

6-33 122 

123 
122 

123 

125 

6-34 124 

125 

125 

126 

124 

6-35 125 

125 

125 

- 1 . 126 

126 

6-36 127 

126 

125 
124 

126 







cn ip- 



31 



/28. 

f- r 1 ; ‘ 

I 2 3 ’I 1 2 3 I 2 3 I g 3_ 


7 

7-34 

no 

8 7-45 

103 

8 7-55 

102 

9 8-15 

126 



109 


103 


102 


125 



no 

7-47 

IOI 


103 


128 



no 


103 


103 


I2S 



109 


102 

7-56 

103 

8-17 

126 


7-35 

in 


IOI 


103 


127 



no 


IOI 


103 


128 



no • 

7-48 

99 


IOI • 


.126 



108 ' 

1 

100 


103 

8-23 

125 



109 


99 

7-57 

102 


126 


7-36 

107 


IOI 


102 

8-24 

125 



108 


116 


104 


127 



108 

7-49 

III 

8 

IOI 


127 



109 


102 

* 9 8-II . 

• - 127 


126 



108 


102 

* 

■ 124 


127 


7-37 

109 

• 

102 


' 125 


126 



no 

7-50 

104 


127 


127 



no 


102 


124 

9 8-26 

127 



no 


103 


125 

10 8-39 

125 



109 


103 


124 


124 


7-38 

108 


IOI 


125 


125 



no 

7-51 

‘ 102 


. 126 


126 



109 


103 


126 


125 



no 


103 


124 

8-40 

125 


7-39 

109 


103 

8-13 

127 


126 



108 

7-52 

103 


126 


126 


’ 

no 


103 


124 


125 

7 


no 


IOI 


125 


125 

8 

7-44 

102 • 


103 


125 

8-41 

124 



102 


IOJt 


126 


123 



104 

7-53 

104 


, 127 


124 



102 

| 

103 


127 

. 

123 


7-45 

102 

■ 

102 


125 


124 



102 


103 

• 

127 

8-42 

124 

i 


IOI 

7-54 

102 

8-15 

125 


126 


f 

101 


104 


127 


■ 125 



103 


103 


125 


125 



103 


102 


127 


124 



103 


103 ' 


' 124 




127 


32 




125 

123 

124 
122 

123 

8-44 124 

125 

124 

125 

8-45 125 

125 

123 

124 
122 

8-46 124 

123 

124 

123 

124 

8-47 123 

124 
123 

123 

124 

8-48 124 

123 

124 

124 
122 

8-49 124 

123 

125 

123 
125 

8-50 124 

125 

124 

124 
123 

125 



10 8-50 123 


125 

124 

124 

123 

8-52 124 

124 

125 
123 

8-53 124 

123 
122 
123 
122 

8-54 I 21 

.121 
123 
122 
122 
123 

8-55 124' 

123 
122 
121 
122 

8-56 123 

121 
121 
122 

123 

8-57 123 

124’ 
125 

124 

8-58 123 

123 
122 
121 
I2X 


* V - *" 



121 

122 

121 

122 

9-00 122 

123 
122 

123 

124 

9-01 122 

123 
. 121 
122 
120 

9-02 . 121 

120 
121 
122 
123 

9-03 124 

121 
123 
122 
123 

9 - 04 ' 123 

125 

126 
128 
126 

9-05 • 125 

125 

126 

125 

126 

9-06 ’ 124 

126 

125 

126 
128 


/ 29 . 



126 

124 

125 

126 

9-08 124 

125 
124 
124 
124 

9-09 124 

124 
124 
124 
124 

9-10 126 

124 

125 

126 
125 

9-II 127 

127 
125 
127 
. 129 

9-12 127 

• 128 

127 
125 

127 

9-13 127 

128 
128 

1 31 

132 

9-14 134 

134 

135 
I3S 
135 

137 33 



RADIATION TEMPERATURES OF THE SURFACE OF THE OCEAN /lL-18/ III-I-2 /30 
September 10, 1976 


iCime __ 
(Moscow) 

Altitude 

(m) 

1 Radiation 
Temperature 
<°C) 

/Time 

(Moscow) 

Altitude 

(m) 

/Radiation 

Temperature 

(°C) 

I , 

2 

3 

1 

2 

3 

2 48 * 00 ” 

6000 

1.2 

2 55 * 30 " 

6000 

7.1 

2 48 15 

* 

. 1.8 

2 55 45 


9.2 

2 48 30 


3.1 

2 56 00 

1 

8.6 

2 48 45 ' 


4.3 

2 56 15 


8.9 

2 49 . 00 


, 4.3 

2 56 30 


8.6 

2 49 15 


4.0 

2 56 4’5 


10.1 

2 49 30 


0.6 

2 57 00 


' 9.5 

2 49 4'5 


5.0 

2 57 15 


7.1 

1 2 50 00 


5.0 

2 57 30 


- 6.2 

2 50 15 


■ 5.0 

2 58 00 


8.3 

2 50 30 


4.1 

2 58 30 


6 . 8 ' 

2 50 4'5 


6.2 

2 58 45 


9 . 5 ; 

i 2 51 00 


’ 4.4 

2 59 00 


■ 9.8 

! 2 51 15 


5.0 

2 59 15 


9 . 8 - 

2 51 30 


5.3 

2 59 45 


9.8 

2 51 4’5 ' 


5.0 

3 00 00 


II . 0 

2 52 00 


5 . 9 " 

4 29 00 ’ 


6.7 

2 52 15 


6.2 

4 29 15 


7.5 

2 52 30 

i 


5.8 

4 29 30 


8.8 

' 2 52 45 


5 . 0 . 

4 29 45 


8.4 

2 53 00 


4 . 7 / 

4 30 00 


8.0 

2 53 15 


4.4 

4 30 15 


7.1 

2 53 ' 30 


- 2.6 

4 3’0 30 


8.4 

2 53 ' 45 


- 3.4 

4 30 45 


8.0 

. 2 54 00 


1.4 

4 31 00 


* . 

6.7 

2 54 15 


- 0.8 

4 31 15 


■' 6.3 

’ 2 54 30 * 


2.3 

4 31 30 


6.7 

1 2 54 4'5 


4 .1 

4 31 45 


9.6 

i 

2 55 00 


3.2 

'4 32 00 


II . 2 


2 55 15 ; 


4'. 4 

4 32 15 


12.0 


. 







34 




/ 31. 

I 

2 

1 

3 

'1 1 

2 

3 

4 32*30" 

6000 

12.0 

6 45 ’30" 

4000 

8.8 

4 32 4'5 


11*6 

6 45 45 

• 

8.7 

4 33 00 


II. 2 

6 '46 00 


9.6 

4 33 15 


II. 6 

' 6 46 15 


9.4 

4 33 30 


12.8 

6 46 30 


*9.4 
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Key to page 5© _ 

Table III-1-3 /45. 

Data on Aircraft (Sounding of the Atmosphere ( Mo scow Time) 

September 10, 1976 , Petropavlovsk- Kamchatka 

1 . time 

2. H, km 1 

3. -P, mm. 

4. Visual 'observations 

5. higher than 2 Stfr. Lower than lOSc 

6. higher • .than 10 As. Lower than 8 Sc. 

7. Ocean 1 B (bel) 

8. Higher than 10 As. Lower than 2 Sc. 

9. Ocean 1 B 

10. Higher than 10 As. Lower than 2 Sc. 

11. Higher than 10 As. Lower than 9 St. 

12. Higher than 10 Gs neb. Lower than 10 .Sc . 

13_,. Higher than Gc floe. Lower than 10 Ac, Sc. 

14. Higher than 10 Gc, Lower than 10 AcSe>' 

15. Higher than 9 Cc, Lower than 10 Ac, Sc 

16. Went into the clouds 

17. Higher than 10 Gc, lower than 10 Ac, Sc 

18. Higher than 10 Csneb, lower than 9 Ac, "Sc. 


Key to .page'. 51 9 --- /46. 

1. Higher than 10 Cs, lower than 10 AcSc 

2. Higher than 9 Cs, lower than 10 AcSc 

3. Higher than 8 Cs, lower than 10 AcSc 

4. Went into the clouds 

5. Came out of the clouds 

6. Higher than 10 Cs, lower than 10 AcSc 

7. Higher than 10 Cc floe, lower than 10 AcScb 

Key to page 52 „ /47. 

1. Higher than 10 CcCs, lower than 10 Ac,Sc,b 

2. Higher than 10 Cc, lox^er than 10 Ac, Sc, b 

3. Higher than 10 Cs, lower than 10 Ac, Sc, b 

4. Higher than 10 Cc, lower than 10 Ac, Sc, b 

5. Higher than 10 Cc, lower than 10 Sc 

6. Foam in the form of caps - 12% 

7. Higher than 10 Cc, lower than 10 Sc. 

Key to page' 59 : ' . * ; . 748. 

1. Higher than 10 Cc, lower than 10 Sc 

2. Higher than 10 Cc, lower than 10 Sc, Ac 

3. Higher than 10 Cc, lower than 10 Ac, Sc (Br, Ac) 

4. Higher 4ian 10 Cs, lower than 10 Sc 

5. Higher than 10 Cs, lower than 10 Sc 

6. Higher than 10 Ci int, lower than 10 Sc 





REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS ? 00 i^_ . 


TacJjmua «/-/-3 

JIaniiHS cai-.’OJieTHoro 3 oa.Hi'ip oaaa hh aTif ocpspa /as . 

(uperifl mogkobgkos) 

IleTp onaBJioBGK-KaivaiaTGKiiii 

10 ceRTfldpH 1976 r. 


Bpews 

T 


3 p.v 


t £C Tr/C -v% 


997.2 II . 0 


*■ 40 

0.54 

934 

• 4.1 ( 4.2 101 ) 

41.5 

1.03 

‘879 

3.5 ' 2.3 92 

43.5 

1.58 ' 

821 

0.1 (I.o 107 ) 

44 

1.84 

795 

- 1.4 (- 0.9 104 ) 

45.5 

2.20 

760 ' \ 

0.4 '- 6.8 58 ■ 

49 

3.01 

687 

I.I 

01.54 

4.05 

602 

- 6.8 - 22.5 28 

02.00 

5.08 

5.27 

- 12.9 

' II 

6.14 

458 

- 20.0 ' 

37 

6.14 

458 

- 15.9 - 32.1 24 

45 

6.14 

458 

- 16.3 - 31.5 26 

46 

6.14 

458 

- 15.4 - 30.6 26 

"47 

6.14 

458 

- 15 . I - 28.8 30 

48 

6.14 

458 

- 15. 1 

49 

- 6.14 

458 . 

H 

tn 

CO 

50 

6.14 

458 

- 16. 1 

51 

6.14 

458 

- 16.5 - 31.8 26 

52 

6.14 

458 

- 17.0 - 32.5 25 

53 

6.14 

458 

- 17.4 - 31.4 29 

54 ' 

6.14 

458 

' - 16.8 - 33.6 22 

55 

6.14 

458 

- 16.9 - 33.2 23 

• 56 

' 6. 14 

458 

- 17.0 

57 

6.14 

458 

- 17.8 

' 58 

6.14 

458 

' - 19.0 

02.59 

* 6.14 

458 

- 17.9 

03.00 

6.14 

458 

- 17.9 ■ 

' * *10 

6.14 

458 ' 

- 18.5 

II 

6.14 

'458 

- 18.5 


/ °C BiioyaJiBHae, iiadJiioa;eip 

~Q> CP jgj 

7 8 1 


^Bhuiq 2 <S*^Jtae 10 ^ 

/ Baoie 23 i/'£*HsiHS 10 
Hz 3c 
£>t 5c 

> Bhuis 10 8' . 

'7 OKeaa I d. 

£ Biame 10 -fe , hiiss 2 
f OKeaa I 6, 

/o Bame 10 -Rs ,HKxe 26 ? 

/' Bauie 10 ^s.Hase S 3 

/ Z- Same 10 0 . 5 /?a{Hi-Kie l?Xc. 

/f Baiue I0Ccifc./aiiKe ^ 
j7c,5c? 

/( y Baine 10 £c. , Haase I04fcS: 


_ J 

/j Baaie 9 Cc ,HHse 10 h 


Boiinai b odjiaKO, 


v / Bauie 10 Cc ,R5iste 

/if Bane XO'Csn^HJise 9 Sc, 


50 



I 1 

2 

3 

’ 4 ' 

5 ' 

6 1 

VO 

co 

2> 

03.12 
* . _ 

6.14 

458 

-17.9 

-17.6 



REPROrUCmilTY OP -THE 
ORIGINAL PAGE IS POOR 

13 

6.14 

458 


* 


14 

6.14 

458 

-17.6 

-22.5 

66 


15 

6.14 

458 

-18.6 

-21.6 

77 


16 

6.14 

458 

-18.4 

-22.2 

72 


17 

6.14 

458 

-18.3 

-29.2 

71 


18 

6.14 

458 

-17.8' 

-24.5 

56 


19 . 

6.14 

458 

-16.8 

-25.0' 

49 


20 

6.14 

458 

-16.2 

-30.0 

29 

Bane 10 C 3 ? Hime IQ- 

21 

6.14 

458 

-16.0 

-31.3' 

26 

i 

22 

6.14 

458 

-15.9 

-29.0 

32 

. 

23 

6.14 

458 

-15.9 

-28.3 

34 


24. 

6.14 

458 

-15.8 

-29.5 

30 

. 

25 

6.14 

458 

-15.3 

-30.0 

27 

--Basie 9 & , Rime 10^ 

35.5 

6.14 

458 

-15.8' 

-21.5 

61 

3 Bame 80 s, Rime 10 

36.5 

6.14 

458 

-16.3 

-25.1 

47 


37.5 

6.14 

458 

-17.3 

-26.4 

45 


‘38.5 

6.14 

458 

-17.6 

-21.0 

75 


3’9.5 

6.14 

458 

' -16.4 

-28.6 

35 

^BofflJia b odnaKo 

40.5 

6.14 

458 

-16.6 

-18.0 

89 

- 

41 

6.14 

458 

-16.6 

-18.0 

89 

X^Briujir 03 odiiaKa 

41.5 

6.14 

458 

-16.6 

-19. 1 

81 


42.5 

6.14 

458 

-16.8 

-25.6 

46 


43.5 

6.14 

458 

-16.8 

-30.2 

30 


44.5 

6.14 

458 

-17.4 




45.5 

6.14 

458 

-18.9 




03.46.5 

6.14 

458 

-19.5 




' 47.5 

6.14 

458 

-19.6 




48.5 

6.14 

458 

-19.6 




49.5 

6.14 

458 

-19.6 




50.5 

6.14 

458 

-19.2 




51.5 

6.14 

458 

-19.2 



/ Barne .10 Cs ,Hime IC 
7 Bame I0'(c^fc;Rime IC 

03.52 

6.14 

458 

-19.2 



04.04 

6.14 

458 

■ -19.6 



" 05 

6.14 

458 

-19.6 




.06 

6.14 

458 

-19.6 




07. 

.6.14 

458 

-19.6 




04.08 

6.14 

458 

-19.7 



51 


'52 





2.7 


53 


/49 


Key to text. page 55 

1. Higher than 10 Cc As, Lower than 10 St Bst Br Sc 

2. Higher than 10 Ac, lower than 10 St 

3. Higher than 10 Cc, lower than 10 St 

4. Higher than 10 Cc, lower than 10 St, 

Key to text page 56 , /50. 

1. Note: 5^38-6.52 - the operation of the thermohygrometer was 

unsat is factory. 

Key to text' page 57 '/ 51 . 

1. Table III-13 

2. Data on Aircraft Sounding o f the Atmosphere (Moscow Time) Petropavolvsk- 
Kamchatskiy - September 11, 1976 

3 . Time 

4. -H.. 'km 

5. tP, mm. 

6. visual observations 

7. higher than 8 Sc (cold front) 

8. higher than 8 Sc 

9. Hr Sc lower than 5 Ac 

10. Hr Sc Foam 8% 

11. Higher than 6 Ac Br Sc 

12. Higher than 5 Ac Lower than 10 Sc 

13. Higher than 8 Ac Lower than 7 Sc. Dry 

14. Higher than 8 Ac Lower than 7 Sc 

15. Ocean 7 B 

16. Higher than 7 Ci, lower than 3 Ac 

17. Ocean - 8 B Turbulence 

Key to text page _ 58 f ^ „ /52. 

1. higher than 4 Ci floe. Lower than 1-2 Cu 

2. ocean - 8 B. 

3. Higher clear, in the direction of Ci, 

4. Lower than 1 Cu, Ocean - 8 B. 

5. Higher than 8 As, lower clear 

6. ocean - 7 B 

7. Higher than 7 As, Ac. _ Lower clear 

8. Ocean - 7 B. 

Key to page 59 ^ /53. 

1. Higher than 5 Ac, lower clear 

2. ocean - 7 B. 

3. Higher than 6 Ac, lower clear, 

4. Ocean - 7 B. 

5. Higher than 6 Ac, lower clear 

6. ocean - 7 B. 

7. Higher than 7 Ac, lower clear 

8. ocean - 2 B. 

9. Higher than 7 Ac. Lower clear 

10. Ocean 8 B 

11. Higher than 9 Ac, lower clear 

12. ocean - 8 B. 
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Key to page. 'J._, 

1. Higher than 9-10 Ac. Lower clear, ocean - 8 B, 

2. Higher than 10 Ac, lower clear, ocean - 7 B. 

3. Higher than 8 Ac, lower clear, ocean - 8 B. 

4. Higher than 8 Ac, lower clear, ocean - 8 B. 

5. Higher than 4 Ac, lower clear, ocean - 8 B. 

6. Higher than 2 Ac, lower clear. 

7. Higher than 1 A'c j lower clear 

8. Higher than 1 Ac, lower than 1 Sc. 

Key to page £2 _ ; . 

1. Higher than 10 Ac,Cc 

2. Higher than 10 Ac, lower clear. 

3. Higher than 10 Ac, lower than 10 Atrans. 

4. Higher than 10 As, lower than 2 As. 

5. Higher than 10 Ac., lower clear. 

6. Higher than 6 Ac, lower than 1 Sc. 

7. Higher than 8 As, lower than 1 Sc. 

8. Higher than 8 As, lower clear 

9. Higher than 8 As, lower clear, ocean - 8 B. 

10. Higher than 8 As, lower clear, ocean - 8 B. 

Key to page - '.63 

1. Higher than 7 AsAc. Lower clear, ocean - 8 B. 

2. Higher than 6 Ac, lower clear, ocean 8 B. 

3. Higher than 8 Ac, lower clear. Ocean - 8 B, turbulent. 

4. Higher than 7 Ac, lower clear, ocean 8 B. 

5. Higher than 8 Ac, lower clear, ocean 8 B. 

6. Higher than 8 Ac, As. Lower clear. Ocean - 8 B. 

7. Higher than 9 Ac, As. Lower clear. Ocean - 8 B. 

Key to .page -- 

1. Higher than 10 As, lower clear,- ocean - 8 B. 

2. Higher than 10 As, lower clear, ocean 6 - B. 

3. Higher than 10 As, lower than 2 Sc, ocean - 5 B. 

4. Higher than 10 As, lower than 2 Sc, Ocean swell of 5 B. 

Key to- page Tabje ._II’X-l-3 

■1. Data on Aircraft Bounding of the Atmosphere. (Moscow Time) 
September 13, 1076- Petropavlovsk 

2 . Time 

3. km. 

4. P'.-jmm. 

5. visual observations 

6. table III-1-3 

7. Higher clear 

8. higher clear, lower dry land 

9. higher clear 

10. higher lear, lower clear, hilly surface 

11. higher clear, lower clear. 

12. higher clear, lower clear, hilly dry land. 

13. higher clear, lower clear, hay 

14. higher clear, lower clear, ocean 1-2 B. 

15. higher than 5 Gi, lower clear, ocean ? - 2 B. 
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Key to text, page 67 

1. higher than 5 Ci ing, lower clear. 

2. Cu ahead. Ocean 3-5 B. 

3. Higher than 4 Ci fil. Lower than 6-7 Cu hum. Ocean 6 B. 

4. Higher clear, lower 4 Sc, Cu. Ocean 7 B. 

Key to text' .page.-* ’.68 _ ./ ». 

1. Higher than 3 Cifil. Lower than 5 Sc, Cu. Ocean - 8 B. 

2. Higher than 10 As, Lower than 10 Sc, Cu. 

3* Higher than 6 Cifil. L'Cwer „ than 10 Sc, Cu. 

4. Higher than 6 Cifil. Lower than 10 Sc, Cu. Ocean 8-9 B. 

5. Higher than 3 Ci, lower than 10 Astrans. 

Key to text -page- :69 . ; . . 

1. Higher than 3 Cc, lower than 9 As, Sc. 

2. highetf. than 6 Cc. Lower than 8 AcAsSc Ocean - 9B. 

3. Higher than 4 Cc. Lower than 7 Ac, As Sc. 

4. Higher than 4 Cc. Lower than 7 Ac Sc 

5. Higher than 4 Cc. Lower than 7 Sc. 

6. HrSc, Lower than 2 FrSt 

7. Higher than 8 Sc, Cb, Light rain. 

8. Higher than 8 Sc, Cb. End of the rain. 

9. Higher than 8 Sc, Cb. Beginning of the rain. 

10. Higher than 8 Sc. Ocean, turbulent - 9 B. 

11. Higher than 8 Sc, Ocean - turbulent 9 B. 

12. Higher than 8 Sc, Cb. Oceana 9 B. 

13. Higher than 6 Sc, Ocean 8 B. 

14. Higher than 8 Sc, Cb. Ocean 9 B. 

15. Higher than 8 Sc, Cb, Ocean 9 B. Strong swell. 

16. Higher than 6 Sc, Over the ship. 

17. Higher than 2 Ci. Lower than 6 Sc. 

Key to texf. page - 70 p *2. 

1. In Cb strong turbulence 

2. Higher than 3 Ci. Lower than 8 Cu Cb. 

3. Higher than 3 Cc Ciunc. Lot er than 6 Cu. 

4. Higher than 7 CS Ci unc . Lower than 4 Cu. Ocean ■ 8 B, 

5. Higher than 6 Cc Ci. Lower than 5 Cu, Ocean 8 B 

6. Higher than 1 Ci. Lower than 4 Cu. Ocean 8 B. 

7. Higher than 1 Ci. Lower than 4 Cu. Ocean - 8B . 

8. Higher clear, lower than 3 Cu, Ocean 8 B. 

9. Higher clear. Lower 2 Cu, Ocean - 8 B. 

Key to ±ext. page:-, 71 ; .1 . 

1. Higher 7 Ci unc. Lower 4 Cu. Ocean - 8 B. 

2. Higher 4 Ci unc, lower 3 Cu. Ocean, swell - 8B. 

3. Higher 1 Ci. Lower 4 Cu. Ocean 8 B. 

4. Higher clear. Lower 3 Cu. Ocean - 8 B. 

5. Higher clear. Lower 3 Cu, Ocean - 8 B. 

Key to text page 7>2 «. " ’ . 

1. Higher clear, lower 4 Cu, Ocean --8 B. 

2. Higher cleai; lower 2 Cu. Ocean - 5 B. 

3. Higher and lower clear. Oceanxswell - 3 B. 
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Key fcO“_-_iexty-page,;^: _ ^ _ j-_ _ 

1. Clear, Ocean swell - 2 B, 

Key to _ibext page_ 75. ' - f /66 , 

1. Table 111-1-3 

2. Data on Aircraft' ' of the Atmosphere (Moscow Time) 
Yuzhno-Sakhalinsk October 13, 1976 

3 . Time 

4 . :HyJ£Ei 

5. mm 

6. visual observations. 

7 . ravine 

8. Lower St. Thick haze. 

9. higher clear, lower 10 St. 

10. Higher clear, lower 10 St Sc 5 Ac. 

11. Higher clear, lower 10 Ac. 

12. Higher clear, lower 58 Ac., 10 St, Sc. 

13. Higher clear, lower 10 As. 

14. Higher clear, lower 10 As. 

15. Higher clear, lower 10 As (weak) 

16. Higher clear, lower 3 Sc, haze. 

17. Higher clear, lower 10 Sc. 

18. Higher clear. Ocean, haze. 

19. Higher clear, lower 5 Ac. Entered the clouds. 

Key to .text .page j6 ” _"7_, /67. 

1. Higher clear, lower 10 Ac 

2. Higher clear, lower 5 Ac. Border of cloudiness 

3. Higher clear; ocean, lower - haze. 

4. higher and lower clear. Ocean. 

Key to text;opage-.77 ; /68. 

1. Clear 

2. Higher clear, lower 5 Ac, Ocean 

3. Lower clear, on the Ac side. 

4. Higher clear, lower 2 Ac. 

5. Lower clear. Ocean, thick haze. 

6. Higher 2 Ac, lower clear, Br, thick haze. 

Key to text page : 78. y ^ ■ /69. 

1. Higher 2 Ac, lower clear. Surface in thick haze. 

2. Clear, lower thick haze. 

3. Clear, ocean - 3 B, thick haze, Aer. layer. 

4. Clear, ocean - 4 B., haze, turbulence. 

5. Clear, ocean 3-4 B. 

Key to -text- -page- , /70. 

1. Clear, Ocean -3 B. 

2. Higher 5 Ac, lower clear. Ocean 3-4 B. Gray fog. 

3. Higher 5 As, St, lower clear. Ocean, swell - 4 B. 
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Key to .text page. J38l~ 

I. Table III -1-3 Data on Aircraft Probing of the Atmosphere (Moscow 
Time) Yuzhno-Sakhalinsk October 30 , 1976 

3 . time 

4. 

5. 

6 . visual observations 

7 . clear 

8. Clear. Shore 

9. Clear. Sea 

10. Clear. Lower the sea. 

II. higher 3 Cs. Clear. 

12. Higher 1 Cs, lower 1 Cu. 

13. Higher clear. Lower 2 Cu. The Sea. 

14. Higher 1 Cs. Lower 3 Cu. 

15. Higher 6 Cs. Lower 4 Cu. The sea. 

16. Higher 10 Cs. Lower 4 Cu the sea. 

117. Higher 10 Cs. Lower 4 Cu the sea. 

18. (Crystal) 

19. Higher clear, lower Sc cuf 

20. Higher 1 Cs, lower 8 Sc, Ac. 

Key to ; text .page ; .'_89/ ,r /78. 

1. Higher 3 Cs. Lower 7 Sc. 

2. Higher clear. Lower 8 Sc, 

3.. Higher clear. Lower 10 Ac, As. 

4. Higher clear. Lower 10 Sc. 

5. Higher clear. Lower 10 Ac. 

6* Higher clear, lower 10 As. 

er — 

Key to tpxfc_'-page.. ^J5) f'\-: "* ' j , /79. 

1. higher clear, lower 7 Ac. 

2. Higher clear, lower 7 Ac. 

3. Higher clear, lower 3 Ac, ocean. 

4. Higher clear, lower 6 As. 

5. Higher clear, lower 10 As. 

6. Higher clear. Lower 10 As, 

7. Higher clear. Lower 3 Sc. 

Key to text-page;- • . , . , 

1 . Clear 

2. Higher clear. Lower 2 Cu sea. 

3. Higher clear. Lower 7 Cu sea. 

4. Higher clear. Lower 1 Cu sea. 

5. Higher clear. Lower 1 Cu sea. 

6. Higher clear. Lower 1 Cu sea. 

7. Higher clear. Lower 1 Cu. 

8. Higher clear. Lower 1 Cu 

9. Higher clear. Upper level cloudiness. Lower 1 Cu, 

10. Higher/;2 Cu. Lower sea - 7-8 B. 

11. Higher 2 Cu. Lower 2 Cu, lower sea - 8 B. 

12. Higher 2 Cu. Lower clear. 

13. Higher 5 Cu. Lower clear. Ocean - 8‘ B. 

14. Lower limit 5 Cu, Sc, Ac. 

15. Higher limit cloudiness, 16. Higher clear. Lower 5 Cu Sc 

16. Higher clear. Lower 4 Cu. 
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III-2 Data on Observations from On Board the Scientific Research ^ Ship~\ /82. 

"Akademik Korolev" 
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Chapter III. Observations from On Board the Scientific Research / 83. 

Ship i "Akademik Korolev” 

III. 2.1. Aerosynoptic Characteristics of the Atmospheric processes 
over the Northern Region of the Pacific Ocean. (August -Novemb er 1976). 

This period was characterized by the' autymmal j:e structuring of the thermo- 
baric field at the earth's surface and at-/ altitudes-,:' thel 
northern Pacific Ocean anticyc lone ’-weakening somewhat ,,wshifted to the 
east, the Aleutian depression began to form which, by the end of the 
period, occupied its normal position with a pressure at the center of 
998 mbar. In August and September at a level of 500 mbar a quick 
shift took place of the high ravines and crests in an easterly direction, 
but the thermobaric pressure was already determined in October, charac- 
teristic of winter: the ravines over the Far East and the Aleutian 

Islands, \ separated by crevices, were facing Kamchatka. 

An analysis of the meteorological conditions and atmospheric processes 
was conducted for each month. Host attnetion was given to the operations 
in the north (49° north latitutde, 162° east longitude) and the south 
(43° north latitude, 148° east longitude) test sites. 

In August the synoptic processes over the Far Eastern territory ?/ 

adjacent to the seas and the northern section of the Pacific Ocean 

were typical for this time of the year. The basic factor determining 

the weather in this region of the globe is the northern Pacific 

Ocean anticyclone. It occupied almost the entire northern section 

of the ocean. Its center with a pressure of 1025 mbar was located at 
0 o 

approximately 35 north latitude, 145 west longitude, and its wedge 
extended far to the west (figure 1). 

The structure of the high thermobaric field was characterized by 
quick shifting to the est of poorly developed ravines and wedges. The 
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Figure 2. 



Compiled cinematographic map of the cyclones and anti” 
cyclones, August. 
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occurrence and further depression of these’-cyclones took place on 
the polar front (figure 2) , the geographic location of which changed 
significantly,! however did not exceed the limits 30-50° north latitude. 

The location of the polar front adjusted well to the high frontal zone 
which was expressed clearly enough on the baric ^topography maps 500 
and 300 mbar, in the form of thickening of the isohypse and region s 
of maximum wind velocities. /86. 

In accordance with this condition, the ship from August jf-lgT 

'•while cutting 'across along the 20° nor th latitude, was located 

on the southeastern periphery of the northern Pacific Ocean anti- 
cyclone. There was clear, sunny weather, with weak easterly winds. Brief 
deterioration of the weather conditions at the beginning of this period 
was connected with the presence of typhoon Billy in fhe operation 
area (figure 3.). 

July 31 in the region of 8° north latitude, 154° west longitude 
a tropical depression formed, outlined with one isobar with a pressure 
at the center of 1004 mbar. During the following days this depression 
shifted to the northwest and began to intensify significantly, developing 
into a cyclone called Billy. August 6 the center of the typhoon passed 
over the southern region of the operation area, intensifying the 
northeasterly wind to 21 m/sec. and yielding significant precipitqtion. 

The typhoon reached its maximum development on August 8, after the 
ship had exited the area where it raged. The pressure at its center 
decreased to 920 mbar, and the wind speed increased to 50 m/sec. During 
the following days the typhoon began to fill up, and continued to shift 
to the northwest, it filled up over the southeastern regions of 
China. 
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In the troposphere, weak (5-15 m/sec) variable winds’ were observed 
"and only in the lower stratosphere was there a constant easterly transfer 
with wind speeds to 20-30 m/sec. At altitudes of 1-3 km weak 
inversions' were noted sometimes. The tropical tropopause was located at 
an altitude of 15-16 km, the air temperature at this level decreased to 
-80° (figure 4). 

On August 20-29, during the transfer from the port of Honolulu 
to the northern testing site, the ship crossed a polar front which 
was located at that time at 42° north latitude (figure 5) . The wind 
speed at an altitude of 10-11 km reached 50-60 m/sec. At the ground 
layer, when', crossing the front, one observed an intensification of the 
winds, strong stratus -cumulus clodds, strong rain. 

In September the zonal processes were prevalent, and we observed 
frequent shifting of the western anticyclones In the 30-50° north 
latitude zone. Activizarion of the cyclonic activity took place during 
periods when the high wedge was located over Kamchatka, and the high 
ravine was shifting from the Western Siberian regions to Yakutia and 
the Amur Basin. If this ravine penetrated far into the south (30-35° 
north latitude) , then deep cyclones would pass through the Okhotsk Sea 
and the Sea of Japan into the Bering Sea (figure 6). 

As a result of activization of the cyclonic activity, a depression /gq, 
began to form over the Aleutian Isalnds, On the average monthly map 
the pressure at the center of the Aleutian depression was already 1000 
'rmbar, which is 8 mbar lower than the average value for several years 
(figure 7) , 

The period of operations in the northern testing site area (August 
29 - September 13) can be divided into three time sections according 
tp the structure of the baric field: August 28-31, September 1-9, 
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Figure-4. Three-dimensional cross-section of the atmosphere along the 
20° north latitude. Pacific Ocean, Conventional signs. 


1 - isotherm; 2 - tropopause; 3 - border of the frontal zones and 
the inhibiting layers; 4 - border between the westerlyrand "easterly 
winds; 5 - easterly wind 5 m/sec; 6 - westerly wind 25 m/sec 
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Figure- 5. Three-dimensional cross-section of the atmosphere from the port of Honolulu to the northern 
testing site. Pacific Ocean. 
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Figure 6. Composite cinematographic map of the centers of the /90. 

the cyclones and the anticyclones. September. 
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/ 9i; 

September 10-13. 

August 28-31 the high wedge was located over the Amur Region 
and over the Khabarovsk Krai (administrative region) ♦ The cyclone 
was stationary over Kamchatka, and its ravine extended far to the south. 

The cyclones shifted along two paths : to the north of the testing site 
along the 65° north latitude and to the south - from the Japan 
Isalnds to the Bering Sea. 

This structure of the high baric f i eld Jcorre sp onded to the following 
synoptic situation. August 29-30 to the north of the testing site 
passed the cyclone with a pressure at its center of 1000 mbar, connected 
with the polar front. This cyclone did not cause an intensification of 
the winds, the winds only shifted from a southerly direction in the forward 
section of the cyclone to a westerly direction, and then to a northwesterly 
direction in the rear section. There was fog with the southerly and 
northerly winds. As the polar front passed there was precipitation 
(figure 8) . 

The vertical structure of the field of the temperature was 
was characterized by the presence of superadiabatic gradients in the 
lower three -hundred -me ter layer (from 1.10 to 1.50 degrees per 100 
meters) and by an inversion in the adjacent layer with a thickness 
from 200 to 1000 meters (figure 9). 

In the troposphere the westerly and southwesterly winds prevailedar ' 
resulting from the southeastern periphery of the cyclone. At an altitude of 
9-10 km the wind speed reached 60 m/sec. 

In.' 1 connect ion with the flow of the air masses from the south, the 
temperature rose significantly at all levels of the troposphere. The 
relative humidity was increased (70-90%) only up to an altitude of 2-3 km. 
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Thei entire middle and upper troposphere jwas an area with 

"5 „ „ 

humidity. (20-30%) and only in the forward part of the cyclone 
did the humid air extend to the tropopause (11-12 km) . 

From September 1-9 there was a restructuring of the baric 
field. The cyclone from Kamchatka shifted to the northeast, and 
the wedge, weakening, shifted from the Amur Region to Kam- 
chatka. The flows became wider. The cyclones from the regions 
of China and Japan passed to the south of the testing sites' i 
to the eastern lart of the Bering Sea, and the high pressure 
nuclei passed from the mainland to the Sea of Okhotsk and to 
the northwestern part of the Pacific Ocean. 

During this period the operations were conducted under 
a high pressure area. Weak south and southwesterly winds 
prevailed. 

In the troposphere we also observed variable weak /95 . 

winds. The presence of inversions at the water level (200-500 
meters) with southwesterly winds created .favorable conditions 
for fog and drizzle formation. Above the inhibiting layer, 
the relativeeair humidity decreased sharply to '20-30%. 

During the period from September 10-13, the high thermobaric 
field was characterized by the presence of a high ravine, 
moving from Chukotka to Kamchatka and the Amur Region. 

On September, moving in the front part of this ravine, a 
cyclone emerged from the northern operations area. with, .a 
pressure at the center of 996 mbar. This caused an acute rise 
in the- air -.temperature in the troposhpere on ; the average of 10°, 
an increase in the level of the troposphere from 12-15 km and 
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Figure 7 


Map of the average monthly ground pressure 
September. 
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Figure 9. Time cross-section of the atmosphere. Northern testing site C49° north /94K 
latitude, 162° east longitude) . Pacific Ocean. 



and an intensification of the western stream of air up to 
75 m/sec. 

Still another cyclone emerged and entered the operation 
area on September 12-13. Its center passed through the 
test site.lAt ground level the wind shifted from easterly to 
northerly, and then to westerly. The wind in this cyclone 
increased to 20 m/sec, there was severe swell, rain and fog. 

At the rear of this cyclone the air temperature in the troposphere 
decreased to 20°, the level of the troposphere decreased 
at the same time from 15 to 9 km. The air tempera tyre in the 
tropopause increased to -50°. 

Along the 50° north latitude cross-section (September 
13-21) the weather conditions were determined by: thee southern 
periphery of the Aleutian depression which was constantly 
filled out by the frontal cyclones and regenerated. It 
was easily traced at altitudes. Along the path of the ship .? 
westerly y winds prevailed from 10-12 m/sec. A frontal cyclone 
passed through the path of the ship on September 20 which 
caused a brief increase in the wind speed to 21 m/sec and caused 
plentiful precipitation. 

With the emergence .of this cyclone, iin'-'the troposphere we 
observed southeasterly winds with a speed of 45 m/sec and a 
severe increase in temperature on the average of 10-15°. On the 
remaining journey the westeasterly transfer was maintained with 
speeds of 25-60 m/sec (figure 10) . 

September 16-17, crossing the polar front, the level of the 


109 



no 



Figure 10. Three-dimensional time cross-section of the atmosphere along the 50° north / 96 . 

latitude. Pacific Ocean. 



tropopauserwast at its lowest point {1 km) for the entire 
period. The temperature at the level of the tropopause 
increase to -40°. 

The characteristics of the synoptic processes over the 
northern section of the Pacific Ocean in October were signif icnatly 
different from the average processes for a~many'' yeanrperiod. 

A particularity of these synoptic processes for this region is 

the exceptionally active cyclonic activity in the arctic and 

polar fronts, the irregular ^distribution and intensity of the /97 . 

main centers of activity of the atmosphere: of the northern 

Pacific Ocean and Siberian anticylcones and of the Aleutian 

depression. On the average monthly pressure map {figure 11) 

one sees that the Sea of Okhotsk and the Bering Sea are affected • 

by two of the central low. pressure areas. One center is located 

over the Aleutian islands and the other is over the Sea of 

Okhotsk. The pressure irregularities were as follows in these 

centers: -2 and -4 mbar, respectively. The center of the 

Aleutian depression was located at 10° to the west of its 

usual location. The Siberian anticyclone occupied its usual 

position, but was weakly developed, pressure irregularity at 

its center was -4 mbar, and its wedge extended in a northeasterly 

direction into the Chukotka region where the pressure orregularity 

was +10 mbar. The location of the northern Pacific Ocean 

anticyclone remained unchanged, but the pressure at its center 

was 2 mbar higher than the average monthly pressure. 

The trip from the port of Vancouver to the southern testing 
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Figure 11. Map of the average monthly ground pressure. October. 
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site (.September 27-October 13) was characterized by a high cyclone 
over the Aleutian islands and a ravine over Kamchatka. The 
movement of baric formations passed along the southern 
periphery of the Aleutian depression, i.e. along 40-45° north 
latitude to the east. At the end of the period the cyclones 
and the anticyclones shifted to the frontal section of the Far 
eastern high ravine (figure 12) . On the latitude cross-section 
along the 40° north latitude, the ship moved westward, and the 
Baric , formations '■moved '.ih ^an easterly direction, therefore the 
ground field of pressure was very variable, which frequently 
changed the weather conditions. Thus, the wind speed during 
the trip changed from 3 m/sec in the anticyclone to 22 m/sec 
in the cyclone. The rain and fog zones were replaced by clear 
skies. 

In the entire troposphere and lower stratosphere there 
was a stable westeasterly air mass transfer. Depending on the 
strengthening or weakening of the high ravine over the Aleutian 
•Islands, the wind speed changed from 30." to 75 m/sec at ah altitude 
of 9-10 km (figure 13) . 

The synoptic condition in the region of the southern 
testing site (October 13 - November 1) was characterized by 
the presence of two centers of cyclonic activity which were 
periodically divided by a highopressure wedge. The direction 
of the cyclones' movement and their steady— state regions were 
determined by a high baric field. The presence of a high 
Pacific Ocean wedge in the middle troposphere, moving from 
the northern Pacific Ocean anticyclone to Chukotka and dividing 
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Figure 12. Composite cinematographic map of the centers of the cyclones and anti-. . 
cyclones. October. 
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Figure 13. Three-dimensional time cross-section of the atmosphere along 40° north 
latitude. Pacific Ocean. 


I - 1 

M 

Ln 


/1Q0 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR. 



/ 101 . 


the • aforementioned regions of cyclone origination, it also 
successfully hindered the passing of the southern cyclones 
into the Sea of Okhotsk. As the blocking wedge weakened, the 
cyclones shifted to the Aleutian Islands along two paths: 
in the 55-60° north latitude and 35-40° north latitude zones. 

In the first type of processes, the southern cyclones from the 
Japanese Islands passed through the southern testing site. 

f 

In the second type, the testing site was either on the southern 
periphery of the northern cyclones or on the northern 
periphery of the southern ones. 

Actually, the synoptic situation' and .'weather: ’conditions 
at the southern testing site can be described as follows. 

Two wave cyclones entered the Sea of Japan on October 14. 

They joined together over the Japanese Islands and formed one 
cyclone which began to shift to the northeast to the region 
of the Aleutian Islands at a speed of 25 knots. And the 
cyclone intensified. On October 15, with a pressure of 1000 
mbar at its center, it passed to the south of the testing site. 

In the operation area, we observed a brief intensification of 
the southeasterly, easterly wind to 15 m/sec, steady rain 
tfigure 14).' As this cyclone moved along): ‘the air temperature 
rose at altitudes and the tropopause level increased from 10 to 
13 km. In the lower 5 -ki lometer rlevel frontal sections were 
clearly traced. The humid air (70-80%) .extended to the 
tropopause level. As the cyclone passed, the impairment of 
the basic west-easterly transfer was observed only in the lower 
three-kilometer layer, i.e. the cyclone was a low baric formation 
(•.figure -15') . 
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Figure 14. Path of the meteorological elements from October 13 to November 1 
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Figure 15. Time cross-section of the atmosphere. Southern testing site. 

(44° north latitude, 149° east longitude). Pacific Ocean. 
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From October 16-20 in the 50-60° north latitude zone 


several cyclones shifted from the Baikal region to the 
Aleutian Islands. As a rule, before they exit into the 
Sea of Okhotsk, the cyclones intensify. However, they do 
not have a large effect on the weather conditions in the 

* 

operation area, because the* centers of these cyclones pass 
far to the north of the testing site. We noticed an increase 
in the wind speed up to 11 m/sec only when fronts passed that 
were connected with these cyclones. With southern winds we 
oberved some fog or haze, whichrreduced visibility to 1 
kilometer. Strong inhibiting layers in the two-kilometer 
layer did not enhance the exit of this humid air into higher 
levels . 

By October 20, a restructuring of the baric field took 
place. There was an intensification of the Pacific Ocean 
blocking wedge and a worsening of the Far Eastern ravine 
which successfully impede the passage of the southern cyclones 
into the Sea of Okhotsk, where they remained stationary, 
forming a deep depression. The meteorological- -conditions in 
the water layer in the operation area were determined either 
by the southern periphery of the Okhotsk depression, or by the 
cyclones passing through the testing site and feeding this 
depression. The exit of these southern cyclones into the 
operations region continued until the end of the experiment. 

Their passing through the testing site was accompanied by a 
brief intensification of the wind speed up to 16-20 m/sec. 

The wind direction was determined by the location of the centers /104 . 
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of the cyclones relative to the testing sites. The Okhotsk 
depression was constantly being filled by these cyclones,, 
regenerated, which caused an intensification of the baric gradi- 
ents and, as a result, an intensification of the winds of 
the western compass points in the operations area up to 
16 m/sec. As the front connected with the cyclones passed, 
there was a thick stratus-cumulus cloud cover and steady rain. 
With southern winds the visibility decreased to 500 meters 
because of the fog and haze. 

The circulation scheme in the middle and upper troposphere 
during operations at the testing site was caused by the region 
of low pressure over the Sea of Okhotsk and by a slow moving 
northern Pacific Ocean anticyclone. The movement of warm air 
into the northwestern periphery of the high wedge and of the 
cold air mass into the southwestern periphery of the high 
ravine from the Asian mainland caused a worsening of the high 
frontal- zone and, as a result, an intensification of the western 
flows at an altitude of 9-10 km up to 60-70 m/sec. 

As the southern cyclones came out, the time contrasts in 
temperature at altitudes reached 8-10° daily. With southwesterly 
flows, there was frequent wearing away of the polar tropopause 
and a„ tropical tropopause appeared. In the lower two-meter 
layer, the relative humidity of the air varied from 70-90%, 
increasd.hg_.with southwesterly flows .and decreasing with westerly 
ones. Higher than this level, the atmosphere had moderate 
humidity (30-50%) and only with the passing through of the 
frontal sections and the intrusion of warm air masses from 
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the southwest did the humidity increase to 70-80%. 


Operations at the southern testing site were completed. on 
November 1. The first three days of movement (southern testing 
site is Singapore) the ship was located in the region of 
an anticyclone which was moving quickly in an easterly direction. 
Still during the operations at the test site on October 29 at 
8° north latitude, 154° east longitude, a tropical depression 
formed with a pressure at the center of 1008 mbar. During the 
ensuing days, intensifying, it moved to the west-northwest. 

October 31 the tropical depression formed into typhoon Luiza. 
November 3, deepening to 900 mbar, the typhoon began to fill up 
and shift to the north, then shifted in a -more easterly direction. 
November 8 it went out to a polar front and continued to shift 
in the direction of the Aleutian depression, (figure 16) . 

November 4 the ship entered 'the active zone of the typhoon, the 
rain and wind intensified. The ship and the typhoon were 
moving in opposite directions. The were closest together on 
November 5. At this time the easterly winds were registered 
at 20 m/sec. During the following days, the effect of the typhoon 
began to weakening. 

After exiting into the South China Sea the ship was /106 . 

located in a low gradient zone. The entire route to Singapore 
had slight northeasterly winds and clear sunny weather. 

The trip from Singapore to Vladivostok was characterized 
by the fact that the scientific research vessel "Akademik Korolev" 
was located on the southeastern periphery of the Siberian 
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anticyclone. At the end of November it was located over China, i.e. 
occupies an ..extreme southern location. The pressure at the 
center of the anticyclone on certain days was higher than 
1050 mbar. Because of this, between the low-pressure area;-.. . 
near the equator and theSifoerian anticyclone, a high gradient 
pressure zone formed. During the sailing time in the South 
China Sea, we observed a northeasterly wind up to 21 m/sec. 

A' .high pressure nucleus emerged and passed through in an 
easterly direction through the East China Sea and Sea. of Japan. 

The scientific research craft "Akademik Korolev" was located 
on the periphery of the small nucleus from November 30 to 
December 2. There was clear weather during these days with 
northeasterly winds up to 5 m/sec. 

The high frontal zone during this period was located to 
the north of the 50° north latitude. There were weak flows 
over the sailing area. Intensification of the wind at an altitude 
took place as the ship moved to the north. 

Thus, November 30, on the map with a 500 mbar surface., the 
wind was- 30 m/sec. 
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Key to. ' text page 125 

1. Appendix II- 2. 

2. Table of Standard Hydrometeorological Observations ‘‘.at ' 
15 minute ’.intervals. 

3. Date 

4. Greenwich. Mean Time (hours, minutes). 

5 . Coordinates 

6. latitude (degrees, north) 

7. longitude (degrees, west) 

8. total amount of cloudiness 

9. actual wind 

10. direction (degrees)’ 

11. speed (m/sec) 

12. visibility (number) 

13. hydrometeorological phenomena (beginning, end) 

14. adjusted atmospheric pressure above sea level (mm) 

15. air temperature °C 

16. cloudiness 

17 . amount of middle and lower 

18. type of lower 

19. altitude of lower or middle 

20. type of middle. 

21. type of upper 

22. humidity 

23. temperature of the dew point 

24. absolute (mbar) 

25. relative (%) " 

26. ^exchange A) 


Key to text- page -126- " /H5 . 

1. Exchange B. 

2. Exchange B. 

Key to text, -page 127'- - - / 118 . 

1. Appendix III 

2. Table of Data on the Temperature of the Sea Surface 

3 . GMT time 

4. Temperature (Tp) (°C) 

5. Temperature (TjQ (°C) 

6. September -1Q'*C1SL76, Coordinates 50°00'north latitude, 162°12' 
east longitude 

7. .September 2Lj0, 1197? Coordinates 50°00’ north' latitude, 162°24' 
east longitude 

8. SeptMtteer 13 l ? i-97'6 ’ Coordinates 50°00' north longitude, 

162° 36' east longitude. 
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Key to \text page 131 \ 

1. September 13, 1976 Coordinates 50°18 1 north latitude 
16 6° 00' east longitude 

2. September 13, 1976 Coordinates 50°00' north latitude*,. 
lS? 0 ^' east longitude 

3. October 13, 1976 Coordinates 43° 30' north latitude, 
151° 00' east longitude 


Key to\ text page 132 J. 

1. October 13, -1976 Coordinates 45°00' north latitude, 
14 9° 30' east longitude 

2. October 25, 1976 Coordinates 44°12' north latitude,. 
14 8° 48' east longitude 

Key to \ text page 133 \ 

1. October 25, 1976 Coordinates 44°12' north latitude, 
149° 00' east longitude. 


Key to ' text -page 13*1 

1. Table of Probing Results 

2. Coordinates cp = 49.8 north latitude A = 161.8 west 
longitude 

3. September 9, 1976 Time 22:30 GMT Cloudy 10/10 

4 . W7~Rm ~\ 

5. \P, mbar\ 

6. D° 7. t, m/ sec. 
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to \ text page 135 


Table of Probing Results 
Coordinates <p = 50.8 north latitude 
longitude 

September 10, 1976 Time 22:00 GMT 
WTka 
\F, mbar 

d 0 rr^rVsec 


, A = 162.3 west 
Cloudy 08/00 Ci, 


Ac 


Key 

1 . 

2 . 

3. 

4. 

5. 

6 . 



Table of Probing Results 

Coordinates cp = 43.5 north latitude, A = 151.0 east 
longitude 

October 12, 1976 Time 22.00 GMT Cloudiness 0/0 
~H, km i 

P , mbar \ 

D° 7 . V, m/sec 


Key to te xt page 137 / 

1. Table of Probing Results 

2. Coordinates cp = 50.3 north latitude, A = A66.0 west 
longitude 

3. September 13, 1976 Time 03:00 GMT Cloudiness 03/03 Cu, 

4 . /H7~Km 5, p, mbar 6. J. Y, m/sec / 
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III. 2. 6. Characteristics of W aves Taken from Data from the /128 . 

Scientific Research' Ship "^ ‘Akademik Korolev" . 

On the XVIII voyage of the scientific research .ship 

■ ° » I . '/V '' . , " * 

"Akademik Korolev" wave measurements were taken simultaneously 
with microwaves for . the purpose of interpreting the latter. 

The particularities of these works consist of the fact 
that the wavegraph measurements {wavegraph GM-62) were 
conducted several -meters from the stern of the ship, and the 
microwave measurements were taken at a distance of tens and 
hundreds of meters from on .board the ship. And the duration 
of the microwave' 'measurements was approximately 10 minutes. 

In conjunction with the temporary and dimensional variability 
of the waves, similar statistical characteristics of the waves, 
determined for the same 10-minute interval at different points 
on the sea surface, can differ slightly. The report presents 
characteristics of the temporary variability of the waves for 
the following days: September 10 , 11, 13 and October 13, 25, 30. 

According to the wavegraphs for these days, the energy spectra 
were calculated, the inaccuracy -of which along the frequency 
axis was evaluated according to the results of the measurements 
of the ship's drift speed. 

Table III. 2. 6. a presents average values of the wavetheights 
and periods which were calculated both for the entire program 
and for its separate parts. The wave heights are presented 
here with 15% provision of the wind component, measured with 
a wave-measuring attachment to the radar station. The height 
of the swell is presented also. 



As we see from table 111-2-6-a, for the waves which, were 
realized- in wavegraphs 18, 52,. 59, the average values of 
the heights and periods of the waves increase, and in 
33 of them they decrease. 

In other wavegraphs we observe variations of the average 
height at a slightly average level. 

In order to explain the reasons for this variability we 
conducted an analysis of the wave stages with which the 
wavegraphs coincided. 

An analysis of materials for solving this task can be 
conducted bytsynopticiand .statistical methods. 

Unfortunately, the synoptic maps cannot give information on 
the temporal variability of the wind, comensurate with the 
duration of the wavegraph measurements . 

lEn this report we used the statistical method for analyzing 
the wave stages. As we know, the developing (fading) wind /129 . 

wave is considered the wind wave in which the wave heights :Vo 
increase (decrease) in time. Consequently, the criteria of 
the wave stage should be accepted as the average wave height of 
several subsequent wavegrams. And the processing method of. 
the wavegrams should take into consideration the removal of 
the anchor. 

In this experiment,, , the wavegraph measurements lasted 
approximately 30-40 minutes and included up to 400 waves, and 
it was believed that an uninterrupted recording of 150 waves 
was sufficient for computing the basic statistical parameters 
of the waves. Based on this, the wavegram was divided into 





equal sections, the average wave heights were ' determined for 
each section. In some cases the wave characteristics* * 
should not differ - , significantly, in others there should 
be noticeable differences in the average wave heights. 

Thus, the computed average wave heights hi and hz 
were compares and their difference was determined Ah. 

The difference obtained Ah was compared with the confidence 
interval, computed according to the dispersion of the wave 
heights. In the case of exceeding the absolute value of 
the difference Ah of the confidence interval, a conclusion 
was made that the wave was locatediin an undetermined sequence. 

With a decrease of the average wave height (difference with 
the negative sign) we can speak of the wave.' s decreasing 
during the wavegram measurement. With a positive difference 
we can talk about the development of the wave for the same 
period. 

The results of this analysis are presented in table III-2-6b : . 

Conclusions on the stages of development of the wave must be 
considered approximate, because the value Ah can be caused by 
the group structure of the wave also. 

We computed the energy spectra of waves. In parens, after /f 30 . 
the number of the wavegram, 'tbe. value of the maximum ordinate 
in the spectrum is given (m 2 ) . 

The border between the frequencies of the variations of the sea's 
own surface (swell) and the frequencies of the forced variations 
(wind waves) crosses approximately at a, frequency of 0.8 rad/sec. 


0.44 



The exact determination of this border is hindered by the 
inaccuracies in determining the wave periods, which occur 
during the wavegraph measurements as a result of wave- 
graph drift. 


Table II I- 2- 6b 


No. of the 
wavegrams 

Ah 

v 2 

Confidence interval 

with confidence 
probability of 99% 

V 

Wave stage 

1 18 

^ 

4-0,27 


i 

0,24 i 

development 

1 20 

-0,27 


0,20 

fading 

i 

1 21 

-0,15 


0,20 ! 

i . 

22 

4-0,05 


0,20 ■ 

j 

33 

4-0,05 


0,14 

1 

'61 

+0,11 


0,15 . 


1 52 

40,58 


0,25 ! 

development 

59 

H 

4-0,25 


0,24 . 

development 


l4? 
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Key to foreign text page 131, 

1. Table III-2— 6a. 

2 . 

3. 

4. 

5. 
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Time Variability of the Wave Characteristics 

Number of the wavegram 
Date,- Time GMT 

Wave characteristics for the entire wavegram. 




av 


7 : , T 


av. 


(C) 


8. number ’of waves 

9 . Time of j the recording GMT 

10. Wave characteristics for separate parts. 

11-. Duration of this section (minutes) 

12. h of the winds was 15 % (M) 

13. h of the swell” was 15% (M) ; 

14. Note: All of the wavegrams except 3-16, were recorded 

on a. wavegraph GM-62 (measurements near the ship) / 

The wavegram 3-16 was recorded by a wavegraph GM-16 at a 
distance of 400-600 meters ffom the ship to the windward 
direction. 
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III. 2. 7. Evaluation of the Amount of Foam on the Sea 
Surface 


The reflective and radiating ability of sea foam, because 
it is full of air bubbles in the microwave area, is significantly 
different from the properties of the tranquil marine surface. 

.1,1 ’This situation raised the problem of a quantitative and 
qualitative evaluation of the degree to which the ocean is 
covered with foam during microwave measurements with its 
various combinations and wind speeds. 

The foam cover of the sea surface in the "SAMEX-76" 
experiment was determined with the. help of ship and aircraft 
measurements using photographs taken with wide angle cameras. 

It was also determined visually from the crow's nest of the 
scientific research vessel "Akademik Korolev". With a complex 
storm situation, in order to reduce the subjective evaluation 
of the one 10 b server, there were three observers to meaure the 
foamop 

Ship measurements of the amount of foam were conducted 
with the help of perspective photography at an angle of 
40-50° to the horizon. The picture taking was conducted using 
a camera with the following technical characteristics: 

~ - l Apertu re xationof* the camera \ 1:6.3 

- angle of vision, deg 102° 

- focal distance of' the objective A 

mm 7 0 

- picture size, cm ^ 18x18 

- resolution of the objecti ve \ 

in the center 3 0' lin/mm 

from the edge 5 lin/mm 

- shutter speed - 1/50-1/130 sec. 

- operation cycle of the shutter 2.7 sec. 
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Methods of photogrammetry allow us to de'te^mifne the — • 

' "*x "s i ,'z. '< r i t -i ... *.< j.. 

wave elements and the amount of foam on the marine surface 
using a perspective photograph taken from a specific height and 
at a specific angle to the horizon. 

The principal difficulty in processing the image is the 
complexity and man "hours” per job as a result of different 
scales of the image on the surface of the frame and the 
differing accuracy' of the image in different parts of the object. 

To simplify the processing, of ' perspective pictures we 
computed a special photogrammetric network, taking into 
account the variation in the picture's scale, the slope of the 
optical axis of the aerialocamera and the height of the photo. 

The scale of the picture 1/M is determined based on the 
ratio of the focal distance of the objective. £ , the height 
a'tawhich the picture was taken H, the angle of the picture a 
and the distance. y. 


_1— = _L_ ( Cos a 1_ s i n a ) (I) 

In conjunction with the; fact that with increasing the scale 
behind the main horizontal of the picture, the inaccuracy of 
determining the length of- the waves and of other elements 
increases, the processing of perspective photos at a dsitance of 
more than 15 meters from the ship did not take place. A useful 


area of processed sections of the sea surface in this case 
had a value of approximately 100 m 2 . 


T48. 


The method for processing the photos consisted of measuring 
the length of the waves and the amount of foam. Measuring 
the length of the waves in photos was done using a photogramme trie 
screen and a chart of the change in the scale depending on 
the change in the distance from the ship (y) . 

At the beginning of the measurements in the photo wave 
crests were isolated. 

Analyzing the foam in the photos was done using a template 
■ consisting of " several parallel straight lines, separated from 

each other by a distance of 1.5 mm. An example of the processing 
of the frame with the foam covering of the sea surface is given 
in figure 1. 

•y 

Duringi.thehanalysis, the template was placed on the photo so 
that the drawn lines are parallel to the main horizontal 
line of the picture. Then with the help of a ruler, on each of 
the drawn lines there is a length of a section occupied by 
either foam or by water. Relating the resulting distances 
occupied by foam to the total length of all lines, we found 
the desired amount of foam, in a percentile relationship to the 
entire area. 

Data on the foam area covering the sea surface in the field 
of visibility of the object are presented in table III-2-7a, 
and visual" data on the characteristics of the waves and the foam 
are presented in table III-2-7b. 

From the table we see that an evaluation of the foam on the 
sea surface using visual data and photographic materials are 
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Figure 1. Foam of the crests of the sea’s surface in the Pacific /134 . 
Ocean (50°06' north latitude, 166°00* east longitude) 
according to photographic data from the research 
vessel "Akademik Korolev". September 13, 1976. 

(Frame No. 194, height - 15 meters, wind - 16 m/sec, 
foam covering - 38%) . 


significantly different from each other. Almost in all cases 
the visual evaluation of the foam is 2-4 times higher than 
that of instrumental evaluations 

Results of the Measurements . In ship conditions photographing 
the waves and foam takes place 'from the leeward side of the 
ship, where microwave radiometers are set up. Because of the 
significant dimensions of the ship (125 meters long) , with /135 . 
superstructures more than 15 meters, the latter significantly 
distorted the wave elements and the amount of foam. Xn * 
addition, the boat itself was drifting, which further complicated 
the effects of the body on the waves. As the observations 
from the leeward side' of the boat show, the smaller waves are 
completely distorted, smoothed out by thei boat. The larger 
waves partially pass under the bo'at, are partially rebound off 
it and change their parameters (figure 3) . 

From the leeward side with weak and moderate winds and 
with waves, we observe a large quantity of small waves from 1-2 
meters long. 

With large agitation, from both the windward and the 
leeward sides, we observe a large amount of foam and a com- 
paratively large quantity of small-scale waves, which fornu. 
the radiothermal radiation of the water surface. 

On the basis of analyses of 40 photos of the foam, one 
can conclude that the photos give a distorted picture of the 
waves around the. 'Ship's body,, in relationship to both the 
length of the waves and the amount of foam (the height of 
the waves according to the photo data was not measured) . 
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In figure 3 the results are presented of analyzing the length 
of the waves measured using aerial photography from the 
windward and leeward sidesoof the boat. The elements of the 
lengths of the waves around the ship do not exceed 3.2 meters, 
the most regular ones are 1-1.5 meters. The length of the waves 
from the leeward side are shorter. 

In figure 4, one sees the results of an analysis of the 
amount of foam at a wind speed of 12-20 m/sec taken from 
meausrements on the windward and leeward sides on the boat. 

As the data on the observations show, the amount of foam on the 
leeward side because of screening by the boat is almost twice 
as less, and its maximum amount does not exceed 13-14%. A 
graphic picture of the wind and wave shadows is given by the 
aerialphoto of the ocean surface and of the boat taken from 
an IL-18. 

Visual observations of the elements of the waves and of 
the amount of foam were conducted in an area of the sea 
undisturbed by the boat at sharp course angles of 30° to the 
left side — 0° -30° to the right side. As the observation data 
show, the amount of foam on the water surface increases from 
the wind speed in a quadratic function. As compared to the photos 
taken from on board the ship, the visual observations give a 
more objective evaluation of the amount of foam. At high 
wind speeds (more than 12-14 m/sec) , when the sea surface is 
covered with readily discernible white peaks, the observers 
are prone to overestimate the amount of foam. This happens 
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Figure 2. Foam of the crests of the sea's surface in the /136. 

Pacific Ocean (50°06' north latitude, 166°00' east .. 
longitude) according to data from aerial photographs 

September 11, 1976. 

(Frame No. 18288, plane - 11-18, height - 500 meters, 
Scale - 1:6000, wind - 14 m/sec, foam cover - 
3.4%) . 
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Table III-2-7a 


Data on the Sea Foam Obtained from the Photographic Materials of 
the Research Vessel "Akademik Korolev" in the Pacific Ocean, 
September 13, 1976. 


'No . of 
the 
photo 

Time of the ’ 
photo , hour , 
minute , GMT 

NO . Ofv 
the 
Frame 

Area of the 
picture. cov- 
ered by foam, 
mm 2 

Area of the 
picture cov- 
ered by foam 
% 

Wind, 

m/sec 








’ i 

I. * 

! 

!« 

00-30 ; 

177 

477 

6,0 , 

1 18,9 



2. < 
t 


178 

'■ 327 

: 4,i ■ 

i 18,9 

3 


3» * ' 

r 00-45 

' 179 

186 . 

2,3 

; 19,2 

■ 



4. i 

t 


- 

180 

i 254 , 

3,2 i 

19,2 



5. 1 


01-00 , 

181 

; 186 • 

, j 

2,3' ' 

19,2 

I 


e. j 


t 

* 

182 

■ ' 330 

• 4,2 > 

V '19,2 j 


7. i 

! 02-15 i; 

188 

• 300 

3,8 

15,5 

> | 


8. ! 


02-30 ' 

190 

176 

2,0 

! 13,6 i 

t 


9. -i 


02-45 .. 

191 

440 1 

5,6 

1 -15,1 



10. 


i 

192 

472 : 

i ’ 

‘ "6,0 , 

15,1 


1 II. 

i 03-00 ;; 

194 

' 3016 I 

• 38,1 | 

i I6 > 6 j! 


1 12. 

| 05-00 i 

195 

; 3126 i 

- 39,6 

- .» « -'»■ 

1 12,8 ! 


t 


i 

- 




Average ■ 9* 7$ 
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Table III-2-7b /139. 

Visual Evaluation of the Sea Waves and Foam from the Research 
Vessel "Akademik Korolev" in the Pacific Ocean, September 13, 1976 
During Photography of the Surface. 


No. jTime of No. of 
of .photo, photos 

Waves 




< 

Foam 

(%) 

V 

Wind 

,'m/sec) 

• 1LUU1 f 111 A, Ilf 

GMT • ; 

Type ,h. 

(m) 

(sec) 

l 

A. 

(m) 

D° 

/ 1 
Balls \ total 
2 Of 
the 
crest 

\ 

strips 

I. 00-00 173,174 bb 

*• **,♦ . 

5,0 

8,0 

70 

15 

.7 

35 

15' 

20 19,6 ” 

2</'00-I5 175,176 bb 

5,5 

8,5 

70 

13 . 

_7 

’"40 

10 

30 18, -8 l 

- i? 

l'i3o 00-30 177,178 bb 

5,5 

9,0 

• 75 

12 

7- 

■50 

15 

35 18,9 ■; 

*4 . 00-45 179,180- BB 

6,0 

9,0 

75 

10 

7 

60 

20 

40- .19,2 : : 

5. 0X-00 181,132 bb 

6,0 

.9,0 

80 

15 

7 

55 

20( 

'35 19,2 !; 

6 s o 01-15 183,184 bb 

5,0 

8,0 

70 

20 

7 

40 

*15 

25 19,2 !. 

7* 02-00 185,186 3/bb 

5, 5/3,0 

9/4 

90/40 

15/330 

6 

35 

15 

20 ISiOj 

8*. 02-15 187,188 3/bb 

5, 5/3,0 

9/5 

90/40 

20/350 

5 

30 

12 

18' 15,5/4 

■ i 7 

9. 02-30 189,190 3/bb 

5, 5/3,0 

9/5 

90/40 

20/350 

5 

■30 

12 

ia 13,6 i 

10. 02-45 191,192 3/bb 

4, 0/3,0 

9/5 

80/40 

20/350 

5 

■ 20 

8 

12 15, if 

II. 03-00 193,194 3/bb 

4, 0/3,0 

9/5 

80/40 

20/350 

,5 

25 

10 

15 16,6 i 

12.' 05-00 195,19.6 3/bb 

5,0/2, 5 

9/5 

90/30 

40/340. 

5 

15 

IQ 

5 ' 12 ,8 - 
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because of the effect of the perspective increase of the foam 
'■> ’ 

of the white caps of the waves toward the horizon. An 
approximate evaluation of such an overestimate is 10-15%. 

On the basis of the observations performed on the foam cover 
and on the wind speed, in figure 5 we present the dependence 
of the amount of foam on the wind speed. Eor comparison we 
also present the dependence of the amount of foam on the 
wind speed obtained in the "Bering" experiment "for a small 
number of observations, and also the experimental data of D.B. 
Ross and V. Kardon (D.B. Ross, V. Kardon. Observations on the 
White Crests of the Waves and oh the Wind in the Ocean. 
Geophysical Research Journal, v. 79, No. 3, 1974, USA, pp. 444- 
452). This ^dependency is approximated by the following equation: 

P = 0.12 V 2 (2) 

where V is .the wind speed, in m/sec. 

In connection with the fact that the airplane observations 
(aerial photographs) were conducted from high altitudes and 
allowed us to measure the foam only on the crests of the waves, 
these data do not give a complete picture of the total foam 
amount . 

On the basis of simultaneous visual observations of the 
amount of foam on the crests and of its total amount, we 
obtain the dependence of the relation shipeof :the< ■£oam„.oncthe 
sxesis to £ be; c Yt o t a! • : amoun t of foam on the wind speed. This 
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dependency helps us use the aerial photos from the 11-18 
airplane to describe the characteristics of the total 
foam cover of the-ocean (figure 6). 

Airplane measurements were conducted from the 11-18 craft - 
of the YoikovL'Kaih Geophysical' Observatory. The operations 

for determining the amount of foam were conducted using • 
mapping aerial photography. The photos were taken - ' using a 
topographical camera having the following characteristics: 


i aperture ratio of the camera 1:6.8 

vision angle on the side of the photo 100° 

diagonally' 119° 

focal distance of the 'pbjectivF^Tram \ 75 

size of the frame, cm ______ 18x18 

\ resolution of~the~ob jective in the center 42 lin/mm 

on the edge 7 lin/mm 
shutter speed 1/75-1/750 

operation cycle 2 sec. 


The airplane flights were conducted along specific routes 
coming out at the point where the research vessel "Akademik 
Korolev" was located. 

Photographing the water surface was conducted at an-.altitude 
of 400 and 4000 meters. For processing and subsequent analysis 
we used materials from flights on September 11 and 13, 1976, 
taken at an altitude of 350-400 meters. 

Photos from an altitude of 4000 meters, because of the 
small scale, turned out to be hot so useful for measuring 
the foam cover and were not included in the analysis. It is 
important to point out that even the photos from an altitude 
of 400 meters do not help us obtain complete information on 
the foam cover on the slopes of the wind waves. A layer. of 
water filled with air bubbles with a diameter of 0.2-0. 5 to 2-3 mm 

is .usually taken as a foam cover. And these have the most effect 




Figure 5. 


Dependence of the amount of foam (w%> on the wind 
speed (V, m/sec) . Pacific Ocean, research vessel 
"Akademik Korolev", 1976. 


1 . 

2 . 

3. 


A 

01 


- data from the "Bering" experiment 

- data from D. Ross 

_ visual observations from the research craft 
"Akademik Korolev" 


e 



Figure 6. Relationship of the area of the foam strips of the /1'4 2 
crests (P 1 ) to the total area of the foam formations 
:(P , ) at different wind speeds (V m/sec). 

to t^ -I- j 

1 - the theoretical curve according to B. Ross and V. Kardon, 

2 - the experimental data from B.^Ross and V. Kardon, 3 - 
experimental data from the research vessel "Akademik Korolev, 1976. 
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on the thermal radiowaves. To study such a foam cover it 
is advisable to use'’ aerial photography equipment and choose 
a flight altitude which would help obtain the necessary 
resolution. As calculations show, the necessary scale of the 
picture for performing these measurements should be no less 
than 1:100, which is possible only on a boat, setting the 
camera on the bow at an altitude of 10 meters at a focal distance 
of 100 mm. 

The aerial photos of-:the<. agitated., surf ace taken.., from an 
11-18 in a scale of 1:5000 give an advantageous perception of 
the foam on the crests of the waves and .almost no information 
on the foam on the* waves' slopes. And the basic mass of the 
foam with significant and strong agitation is on the waves' 
slopes and therefore to obtain the characteristics of the total 
foam content ca coefficient should be introduced which depends 
on the relationship of the foam on the crest to the total /144. 

number of foam at different wind speeds. On the basis of the 
dependency presented in figure 6, obtained from the research 
vessel "Akademik Korolev" , we can makeucorrections on the 
airplane's measurements to get a picture of the total area covered 
by foam during the experiments . Information on the 
are covered by foam in the Pacific Ocean according to photos 
taken from airplanes on September 11 and 13, 1976 can be obtained 
from table III-2-7b. 

An analysis of the data in table III-2-7b, obtained on the 
basis of scheduled aerial photographs of the wave crests. 
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indicate a' high, degree of ocean foam cover, although the wind 
speed was 15/m/sec on September 11 and 20 m/sec on 
September 13. When introducing the coefficients according to 
the chart in figure 6, the total amount of foam increases to 
5-11.2%. 
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Key to \ text page 163 B T \ 

1. Table III-2-7b. 

2. Amount of Foam on the Crests of the Wind Waves and Its 
Total Amount According to Data from the Scheduled Aerial 
Bhotographs from an 11-18. September 11 and 13, 1976. 

3. No. of the picture 

4. No. of the frame. 

5. % of foam on the crests. 

6. Total amount of foam. 

7. No. of the picture. 

8. No. of the frame. 

9. % of foam on the crests. 

10. Total amount of foam. 

11. No. of the picture 

12. No. of the frame. 

13. % of foam on the crests. 

14. Total amount of 'foam. 

15. September 11 

16 . Total 

17. September 13 

18. Total- • 
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Table III-2-8 


Temperature and Salinity of the Surface Layer of the Water 


Date 


>Temperature 
'rime of the 

r.c Surface Layer 


^Salinity of the 
Water„Surface 


10. 09. 76 

5.00' 

10.16 • 

32*973 

* N 

5.45 

10.22 

32*798 

4 

11.50 

10.53 

32*392 


’ 13.00 

• 11.20' 

32*427 

'll. 09. 76 

0.30 *’ 

10.94 

32.903 


5.50 

10.81 

32.903' 

* 

11.55 

9.80 

32.956 


17.45 

9.30 

32.903 

c. 

23.50 

8,85 

32.826' 

13.09.76 

0.00 

8.93 

32.737 

■ 

5.15 

9.08' 

32.684 


12.25 

• 8.70 • 

32.843 


17.48 

8.27 

32.790’ 

25.10.76 

5.54 

7.68 

32.616 


11.53 

8.43 

32.723 


17.51 

8.37 

32.688 


23.52 

9.15 

32.634 

30.10.76 

0.09 

7.08 

33.732' 

* 

6.04 

7 , 26 / ' ' 

33.7X4 


XI. 53 

9.70 

.33*153 


18. id 

11.44 

33.205 


23.49 

12.93 

* 33.328 
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Key to - text page 1 66 

1 . Date 

2 . Time 

3 . Intensity (im/min) 

4. Total amount (xnm/min) 

5. Time for collecting precipitation 

6. Windispeed on M-92 (m/sec) 

7. Wind direction (degrees) 

8 . avigraph 

9. left 

10. right'- 

ll. pluviograph "Akademik Korolev" 

12. draft gage 

13. Boat course (degrees)^ • 

14. Speed of the boat (knots) 

15. Special marks 

16. observed 

17. actual 

18. M-92 GGO 

19 . M-92 "Akademik Korolev" 

20. KIV "Akademik Korolev" 

Key - to ' text page 172 /153 r - 

1. Note: x - left side 

xx - pluviograph GGO (right) , the water flowed above 
the hose 

xxx- very slight drizzle 
x;); - salt in the draft gage 

xx) - October 13 , 14, 15 the hoses of the pluviograph GGO 
' were changed 

xxx) - from October 20 the left pluviograph does not work 
I ) - on October 24 there is no tape on the ship's 

pluviograph, water got in--the stylus, ‘the ink is 
washed out 

i!) - November 4 after 9:50 there is no registering of 
rain on the tape of the ship's pluviograph, the 
drainage mechanism didxnot engage. 
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- /iSBiJii dopx nosBeTpetiaaii 

- aaxjBiiorpaj ITO (npaBuli) , sa^axajia Boaa noBepx mjiaara 

- ohchb cjiadan uopocB 

- b osacKOMepe co-tb 

- I3,I4 f I5/X 3ai,;eaHxxcB DuiaHra moBnorpala ITO 
-c 20 /x jrenijft ius)3::orpaai_iW padOTacr 

- 3a 24/X JieHTa cyaoBoro ruiosnorpa&a hq?, a nepo noaaaa uona, aepHiuia pa3Mirau 

- 4/XI‘ nocae 9 aao.50 wan. nei 3 annex Ha aeHTa eyflOBoro naaBHorpa$a, He epadosaa MexaHH3U cjuiaa. 






